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ROMAN KOZŁOWSKI 


DECOUVERTE D'UN RHABDOPLEURIDE 
(PTEROBRANCHIA) ORDOVICIEN 


Sommaire. — L'auteur a dćcrit des ćchantillons fragmentaires d'un organisme 

<olonial a squelette forme de substance chitinoide, dont la structure concorde dans 

ses traits essentiels avec la structure du tubarium de Rhabdopleura (Pterobranchia). 

Les restes de cet animal, auquel est appliquć le nom de Rhabdopleuroides 

exspectatus n. gen., n. sp., ont ćtć extraits de six galets erratiques dage allant 
de lOrdovicien moyen a lOrdovicien supórieur. 


INTRODUCTION 


Apres la dóćcouverte des Ptćrobranches fossiles du genre Rhabdo- 
pleura dans le Danien en Pologne (Kozłowski, 1949, 1956) et dans 1Ko- 
cene en Angleterre (Thomas 8z Davis, 1949), il est devenu probable que 
Pon rencontrera ćgalement des restes de cet intćressant animal dans des 
formations plus anciennes, ce que j'ai fait remarquer en disant: ,„„Peut- 
-€tre des recherches futures feront-elles reculer encore considćrablement 
le moment de sa premiere apparition” (Kozłowski, 1949, p. 3). A present 
je suis a meme de constater que ma supposition ćtait bien fondće, car j'ai 
'reussi 4 dćcouvrir les restes d'un repróćsentant de lordre des Rhabdopleu- 
'rida dans lOrdovicien. 

Les matóćriaux dócrits dans la prćsente note, assez fragmentaires, 
| ont ć6tć extraits de 6 galets erratiques calcaires d'age ordovicien, recueillis 
'entre 1950 et 1957 dans diffćrentes localitós en Pologne. Tous ces restes 
appartiennent, selon toute probabilitć, 4 une seule espece, a laquelle 
j applique le nom de Rhabdopleuroides exspectatus n. gen., n. sp. 

Ci-dessous je donne la liste des galets qui m'ont fourni les restes de 
'cet animal, en signalant aussi des fossiles qui l'accompagnaient. 

Galet 0.22. Sarbia (voiv. de Poznań). Calcaire organogene a Vaginoceras sp., 


'a abondante glauconie et grains de quartz roulćs. — Tuboidea, Dendrograptus sp., 
| Bictyonema sp., Didymograptus rozkowskae Kozl., Gonotheca Forma A. Nombreuses 


'si*ules des Graptoloidea. 
Galet 0.25. Poznań. Calcaire a Vaginoceras sp. — Dendrograptidae, Didymo- 
'graptus rozkowskae Kozl., Holmograptus callotheca (Bulman), Rhabdohydra tridens 


|FEDZI. 


4 ROMAN KOZŁOWSKI 


Galet 0.42. Zakroczym (voiv. de Varsovie). Calcaire clair a grain grossier. — 
Tuboidea, fragments de diffórents Graptolites, Diplohydra gonothecata Kozl., 
Phragmohydra articulata Kozl., Lagenohydra phragmata Kozl., Gonotheca Forma A, 
Gonotheca Forma F. 

Galet 0.60. Rewal (voiv. de Szczecin). Calcaire baltique a Orthograptus gracilis 
(Roemer). — Gonotheca Forma F, Climacograptus Sp. 

Galet 0.90. Rewal (voiv. de Szczecin). Calcaire clair, compact, a glauconie. — 
Acanthograptus sp. 

Galet 169. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire clair, compact, 
a grain grossier. — Tuboidea, Kystodendron longicarpus (Eisenack). 


Comme il arrive souvent quand il sagit des galets erratiques, la 
dótermination exacte de leur age prósente de sćrieuses difficultćs. Les 
galets 0.22 et 0.25 reprćsentent un typique „calcaire a Vaginoceras” et 
appartiennent, selon toute probabilitć, a la partie supćrieure de I'Ordovi- 
cien infórieur. La presence de Holmograptus callotheca (Bulman) plaide 
aussi en faveur de cela. Quant au galet 0.60, c'est un „calcaire baltique” 
a Orthograptus gracilis (Roemer), correspondant probablement a la partie 
moyenne de lOrdovicien supórieur. Ces donnćes indiqueraient une 
rćpartition stratigraphique assez ćtendue de Rhabdopleuroides exspecta- 
tus. Les autres galets, contenant surtout des Hydroides, et des Grapto- 
lites peu nombreux, non encore determinćs, ne peuvent fournir actuelle- 
ment d'indications stratigraphiques plus prócises. 

Les ćchantillons de Rhabdopleuroides exspectatus extraits des cal- 
caires a laide de l'acide chlorhydrique consistent en des fragments de 
colonies rampantes, sćtendant a peu pres dans un plan et composćs de 
tubes plus ou moins flexueux pourvus de rameaux latóraux. La plupart 
de ces fragments ne dćpassent pas 1 mm. Aucun ne conserve la partie 
initiale de la colonie et deux seulement montrent la terminaison intacte 
d'un rameau latćral. La substance chitinoide constituant leur test est 
dun brun clair, devenant orange apres dócoloration. Móme sans €tre 
dćcolorće elle est transparente et prósente une structure fusellaire tres 
nette. 

Les fragments disponibles appartiennent sans aucun doute A une 
forme coloniale, rampante, fixće probablement sur toute son ćtendue 
au support. Ce support consistait peut-ótre en organismes a squelette 
calcaire ou en roche calcaire, car apres dissolution des galets dans l'acide 
chlorhydrique il n'en restait aucune trace. 


DESCRIPTION 


Rhabdopleuroides exspectatus n. gen., n. sp. 


Diagnose. — Forme coloniale composće de tubes chitinoides, ram- 
pants, attachćs sur toute leur ćtendue au support. Tubes de deux cate- 
gories: 1) tubes principaux, contenant des stolons, et 2) tubes latóraux 
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sans stolons, terminćs par un processus apertural linguiforme. Stolons 
placćs marginalement. Forme monotypique, la diagnose du genre est, 
pour le moment, la meme que celle de l'espece. 

Holotype fig. 1, paratype fig. 2. 

Definition morphologique. — La colonie de Rhabdopleuroides ex- 
spectatus est composće de rameaux tuboides. Du rameau principal par- 
tent des rameaux latóraux de móme diametre en gćnćral. La section 
transversale des rameaux oscille entre un demi-cercle aplati et un trian- 
gle ćquilatćral a ar6te supórieure arrondie. La paroi infćrieure aplatie 
des rameaux, par laquelle la colonie ćtait attachće au support, est tres 
mince, membraneuse, anhiste. Les autres parois sont sensiblement plus 
ćpaisses et se distinguent par une structure regulierement fusellaire 
a suture en zigzag, nettement marquće le long du milieu de la paroi supć- 
rieure. Chaque rameau est bordć latóralement d'une bande membraneuse 
dćchiquetće a structure anhiste. Ces bandes marginales forment le pro- 
iongement direct de la paroi basale du rameau et, comme celle-ci, 
etaient attachćes au support. 

Les rameaux latóraux se sćparent du rameau principal a angles 
variant du droit a laigu. Ils sont tournćs toujours distalement. Les 
intervalles varient entre eux. La largeur des rameaux, sans bandes 
marginales, oscille assez sensiblement dans les limites d'un meme ra- 
meau. Sur trois rameaux non dćformćós les oscillations suivantes ont 
ćtć constatćes: 1) 108—135 u (holotype), 2) 70—107 u, 3) 15—110 u. Les ra- 
meaux latóraux peuvent €tre situćs d'un seul cóte du rameau principal 
ou de deux cótćs. La distinction des parties proximale et distale d'un 
fragment de rameau ne prósente pas, en gćnćral, de difficultć, car, de la 
meme facgon que dans les tubes rampants de Rhabdopleura, les fusellus 
sont dirigós assez nettement vers le cótć distal. La largeur des fusellus 
dans les limites d'un rameau peut osciller entre 25 et 40 u. 

Quant a la structure du pćriderme, son ćtat de conservation, assez 
mauvais, na pas permis d'effectuer les coupes au microtome, ce qui 
aurait pu ćlucider sil y a ou non chez Rhabdopleuroides, outre le 
pćriderme fusellaire, une couche corticale caractćristique des Graptoli- 
tes. Mais la derniere alternative est plus probable, car sur le test de 
Rhabdopleuroides on n'observe pas d'ćpaississement secondaire, le pćri- 
derme ćtant assez transparent sans €tre soumis a la dćcoloration. 

Description de Vholotype (fig. 1 A, A»). — Cet ćchantillon correspond 
a un fragment de colonie composć d'un rameau principal flexueux avec 
3 rameaux latóraux — a, b et c, tous placós d'un móme cótć. Un de ces 
sameaux (a) est conservć presque entierement, mais sans terminaison, 
de deux autres ne sont restóes que les bases. Les terminaisons proxi- 
raale et distale de l ćchantillon sont cassćes. Dans la partie distale arquće 
du rameau principal les fusellus sont disposćs assez irregulierement. Le 
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systeme de fusellus sur les rameaux latćraux est indópendant de celui 
du rameau principal, la limite entre les deux ćtant nettement marquće. 
Les rameaux latóraux partent de la paroi latćrale du rameau principal 
et communiquent avec ce dernier par un orifice du móme diametre que 
celui du rameau. 

A Pintćrieur du rameau principal se trouvent les stolons — tubes 
a parois tres minces, anhistes. Tres fragiles, ils sont en gćnćral cassćs en 
nombreux points, ce qui ne permet pas d'ćlucider d'une maniere prócise 
leurs relations mutuelles. Dans le rameau principal, en partant de son 
troncgon proximal, s'ćtend un stolon (5;) d'un diametre de ca 30 u. II est 
situć pres du bord gauche du rameau. En arrivant au niveau du rameau 
latćral a, ce stolon s'ćlargit au double de son diametre primitif, formant 
un renflement pyriforme placć approximativement au milieu du rameau. 
A partir de ce point le stolon se dćplace vers le bord droit du rameau 
et setend le long de ce bord jusqu a la base du rameau latćral b. A ce 
point il sćlargit en entonnoir et semble se róunir A ce rameau. Paralle- 
iement au stolon S, sóćtend un second stolon Są. Celui-ci est placć du cótć 
interne du stolon S$; et reste appliquć a lui. Apres avoir dópassć le ra- 
meau b, le stolon S; se dóplace vers le bord droit du rameau principal 
et sy maintient jusqua la base du rameau latćral c; la il selargit en 
entonnoir. Il est probable qu'a la base du rameau a existait ćegalement un 
stolon semblable a ceux qui conduisent aux rameaux b et c, mais il n'en 
est restć que des vestiges peu distincts. Les stolons sont fixćs a la paroi 
basale du rameau principal. Dans les rameaux latóraux il n'y a pas de 
stolons. 

Description du paratype (fig. 2 Ay, A>). — Cet ćchantillon comprend 
un fragment de rameau principal avec deux rameaux latóraux, dont 
Pun (a), placć du cótć droit, est conservć en entier; du second (b), se 
trouvant du cótć gauche, seul un fragment de la partie proximale est 
conservć. ILLa partie aperturale du rameau a est bien conservće. L'aperture 
est ovale, subtriangulaire. Son bord supćrieur se prolonge en une lan- 
guette triangulaire. 

Dans la partie proximale du rameau principal s'ćtend, le long du 
bord gauche, un stolon (S;), dont le diametre atteint 1/3 du diametre du 
rameau. Ce stolon donnait probablement naissance au rameau a, mais 
sa liaison avec ce rameau est interrompue. A Tintórieur du rameau prin- 
cipal, au point ou s'attache le rameau latćral a, se trouve un stolon (S;) 
tres large qui remplit presque entierement le rameau. Ce stolon passe 
au rameau latćral b qui constitue son prolongement direct. 

Les autres ćchantillons, plus ou moins fragmentaires, n'ajoutent 
rien A ce qui a ćtć signalć dans la description de I'holotype et du para- 
type. Dans la plupart de ces fragments on peut constater la prósence de 


vestiges de stolons. 
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COMPARAISON ET INTERPRETATION 


Les fragments dócrits ici sous le nom de Rhabdopleuroides exspe- 
ctatus appartiennent a un animal colonial a morphologie et structure du 
squelette chitinoide voisines de celles qui caractórisent les Rhabdopleu- 
rida et les Graptolithina. 

Le rameau principal contenant des stolons correspond aux loges sto- 
lonales de Rhabdopleura et a la chaine de stolotheques des Graptolites. 
Les rameaux latćraux, terminćs par un processus apertural du type 
 graptolitique et dćpourvus de stolon, sont homologues aux autotheques 
des Graptolites et aux tubes zoidaux de Rhabdopleura. 

Quelles sont les ressemblances et les diffórences entre cet organisme 
et les Graptolites d'un cóte et Rhabdopleura de I'autre? 

Le caractere commun, bien caractóristique a Rhabdopleuroides ex- 
spectatus, aux Graptolites et a Rhabdopleura, est le squelette composć 
d'une substance chitinoide et construit de petits segments ou fusellus, 
disposćs d'une maniere tres caractóristique et s'engrenant le long d'une 
 suture en zigzag. Le second caractere commun aux trois groupes en 
question est la presence de stolons internes et leur róle biologique — 
celui de production, par voie de bourgeonnement, des individus com- 
posant la colonie. 

Par sa morphologie le squelette de Rh. exspectatus se rapproche 
beaucoup plus au squelette de Rhabdopleura qu'a celui de diffórents 
reprósentants des Graptolites. Comme chez Rhabdopleura, il se compose 
de tubes d'un seul calibre rampant sur un support. Mais chez Rhabdo- 
pleura seule la partie proximale du tube zoidal rampe sur le support, 
tandis que sa partie distale s'ćleve librement. Chez Rh. exspectatus, par 
contre, les rameaux latóraux, homologues, sans aucun doute, des tubes 
zoldaux, sont attachós au support sur toute leur ćtendue. Chez Rhabdo- 
pleura l aperture du tube zoidal est arrondie, dćpourvue de tout processus, 
tandis que chez Rh. exspectatus, la paroi supćrieure du tube, qui devait 
correspondre, comme chez Rhabdopleura, a la face ventrale de I'animal, 
est pourvue d'un processus apertural linguiforme, du meme type que 
celui propre aux Graptolites. Il faut mentionner cependant que parmi 
les Ptórobranches un processus semblable se rencontre chez diffćrents 
Cephalodiscoidea (Kozłowski, 1949, p. 69, fig. 8 C, et p. 70, fig. 9 B et O). 
Chez Rh. exspectatus ainsi que chez Rhabdopleura les tubes sont atta- 
chós au support par la paroi basale membraneuse et anhiste. Il est re- 
marquable aussi que, dans les deux cas, cette paroi basale s'ćtend sur les 
cótćs latóraux des tubes sous forme de bandes marginales, irreguliere- 
ment dóchiquetćes, egalement attachćes au support. 

Il est important de constater que chez Rh. exspectatus, comme chez 
Rhabdopleura, on n'observe aucun dimorphisme des tubes zoidaux, di- 
morphisme qui se manifeste dćja chez les plus anciens Graptolites. 
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Fig. 3. — Comparaison entre la morphologie extóćrieure de tubarium de: A et B 


Rhabdopleuroides exspectatus n. gen., n. sp., € Rhabdopleura normani (Allman) 
m bande marginale, ts tube stolonal, tz tube zoldal. 


Chez Rh. exspectatus, l union des rameaux latóraux ou tubes zoidaux 
au rameau principal ou tube stolonal se fait de telle facon qu'il faut ad- 
mettre que leur bourgeonnement se faisait selon le mode perforant, 
comme il se fait chez Rhabdopleura, et non selon le mode apertural, 
comme c'est le cas des Graptolites. Les rameaux latóraux communiquent 
avec le rameau principal au moyen d'un grand orifice peręant la parci late- 
rale. Et ici, comme chez Rhabdopleura, le systeme fusellaire du tube 
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zoidal est discordant par rapport A ce systeme dans le tube stolonal. Les 
fragments de Rh. exspectatus comprenant le rameau principal avec les 
rameaux latóćraux ne se distinguent pas extćrieurement du tubarium de 
Rhabdopleura (fig. 3 A—C). 

Quant au systeme de stolons internes, leur ćtat de conservation ne 
_ permet pas, malheureusement, leur analyse exacte et leur comparaison 
aux stolons de Rhabdopleura d'une part, et A ceux de Graptolites de 
 Pautre. Comparós aux stolons de Rhabdopleura ils sen distinguent tout 
d'abord par leur emplacement, car au lieu de se trouver au milieu du 
tube stolonal, ils sont placós marginalement, passant d'un cótć a l'autre 
de ce tube, suivant les points de bourgeonnement des rameaux latćraux. 
En outre, les stolons de Rh. exspectatus sont plus gros que ceux de 
Rhabdopleura et forment des renflements, inconnus chez ce dernier. 
Chez Rh. exspectatus il ny a pas de stolons pódonculaires, auxquels 
chez Rhabdopleura s'attache le stolon contractile du zooide. Il ny a pas 
non plus de cloisons transversales qui sóćparent chez Rhabdopleura les 
loges stolonales. 

Les diffórences entre la morphologie des stolons de Rh. exspectatus 
et des Graptolites a stolons chitinisćs, comme le sont les Dendroidea, 
les Tuboidea et les Camaroidea, sont aussi sensibles, mais pas plus gran- 
des que celles existant entre les stolons de ces Graptolites. 

De cette comparaison de Rh. exspectatus avec Rhabdopleura et les 
Graptolites on peut conclure que la nouvelle forme ordovicienne se 
rapproche beaucoup plus de Rhabdopleura que des Graptolites. C'est avant 
tout le bourgeonnement perforant des tubes zoidaux et l'absence de di- 
morphisme thócal qui plaident en faveur de son attribution aux Rhab- 
dopleuridćs et non aux Graptolites. Mais le fait que la suture en zigzag 
sć6tend chez Rh. exspectatus sur toute la longueur du tube zoidal et, 
cet autre plus important encore, que la paroi ventrale de ce dernier est 
pourvue d'un processus apertural, distinguent notre forme de Rhabdo- 
pleura et lapproche des Graptolites. in ce qui concerne la morphologie 
extórieure des tubes stolonaux, elle est essentiellement la meme chez 
Rh. exspectatus et chez Rhabdopleura. Les differences entre eux se 
manifestent seulement dans la morphologie des stolons. Mais il n'est pas 
improbable que dans les limites du groupe des Rhabdopleurida les sto- 
lons avaient une morphologie variće, comme ils lont chez les Grapto- 
lites. Toutefois, on n'en peut dire rien de certain avant que ne soient 
trouvós les reprćsentants de ce phylum du long intervalle de temps entre 
i'Ordovicien et la fin du Crćtacć. 

La dócouverte d'un reprćsentant ordovicien des Rhabdopleurida po- 
se de nouveau la question des relations de ces animaux avec les Grapto- 
Jites. Malgrć les doutes ćmis par certains auteurs (Bohlin, 1950; Decker, 
'957; Hyman, 1959) sur lexistence d'une parentć entre ces deux groupes, 
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celle-ci est manifeste pour un palćontologiste ayant une expćrience di- 
recte de leurs reprósentants fossiles et rócents. En particulier, il est im- 
probable quun ensemble de caracteres communs a ces deux groupes 
tels que: 1) la subtile structure fusellaire du squelette chitinoide, 2) la 
prósence des stolons internes destinćs a produire des bourgeons zoidaux, 
et 3) le mode si particulier de bourgeonnement perforant, — auraient 
pu €tre róalisćós indćópendamment dans des groupes d'animaux n'ayant 
aucune parentć directe. Sans combler la lacune entre les Graptolithina 
et les Pterobranchia, la forme ordovicienne ici dócrite prósente nean- 
moins certains traits graptolitiques inconnus chez les Pterobranches re- 
cents. 

Le fait que dćja dans I'Ordovicien les Ptśrobranches ćtaient repre- 
sentós par les deux types morphologiques d'aujourd'hui, cest-a-dire les 
Rhabdopleurida et les Cephalodiscida (vide Kozłowski, 1949, p. 195), per- 
met de supposer que lorigine et la differenciation de ce phylum a dń 
avoir lieu au moins au Cambrien. Dans cette póriode, ou meme avant, 
a dd sindividualiser le phylum des Graptolites, descendant soit dun 
ancetre commun avec les Ptćrobranches, soit directement des Rhabdo- 
pleuridćs. Les faits palćontologiques, tres limitós encore, ne permettent 
pas de resoudre ce probleme. Morphologiquement, les Ptórobranches 
correspondent, a mon avis, a un stade plus primitif que les Graptolites. 
Ces derniers, chez lesquels le bourgeonnement perforant est limite au 
premier bourgeon et qui ont realisć un dimorphisme thócal, semblent 
correspondre a un stade plus avancć de spócialisation que les Ptóćrobran- 
ches. Les Ptćrobranches sont vraisemblablement moins ćloignós que les 
Graptolites de la souche commune des Hemichordós. Des deux groupes 
de Ptćrobranches les Rhabdopleurida sont plus proches des Graptolites 
que les Cephalodiscida, et ce sont eux qui auraient pu constituer les 
ancćetres des Graptolites. 


Laboratoire de Palćozoologie 
de VAcadćmie Polonaise des Sciences 
et de LUniversitć de Varsovie 
Warszawa, octobre 1960 
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ROMAN KOZŁOWSKI 


ODKRYCIE ORDOWICKIEGO PRZEDSTAWICIELA RHABDOPLEURIDA 
(PTEROBRANCHIA) 


Streszczenie 


Notatka zawiera opis szczątków ordowickiego zwierzęcia kolonialnego o szkie- 
lecie zbudowanym z substancji chitynoidalnej, dla którego autor wprowadza nazwę 
Rhabdopleuroides exspectatus n. gen., n. sp., zaliczając go do rzędu Rhabdopleuri- 
da gromady Pterobranchia. 

Odkrywszy w 1949 r. szczątki rodzaju Rhabdopleura w dańskich osadach Pol- 
ski, autor wypowiedział myśl, że szczep Rhabdopleurida początkami swymi może się- 
gać w odległe epoki geologiczne (Kozłowski, 1949, p. 8). Przypuszczenie to zna- 
lazło potwierdzenie w opisanym tutaj znalezisku. 

Fragmenty Rhabdopleuroides exspectatus wydobyte zostały z sześciu głazów 
narzutowych, zebranych w różnych częściach Polski w latach 1950—1957. Były to 
wapienie, których wiek — sądząc z wyodrębnionych z nich graptolitów — waha 
się w granicach od górnej części ordowiku dolnego do środkowej ordowiku gór- 
nego. 

Zbadane szczątki wskazują, że Rh. exspectatus było to zwierzę kolonialne, 
którego szkielet, płożący się na całej swej rozciągłości po podłożu, składał się z ru- 
rek głównych zawierających stolon wewnętrzny i z rurek bocznych bez stolonu. 

Ściana górna wszystkich rurek, których średnica waha się w granicach od 
70 do 110 u, ma typową budowę fuzellarną z wyraźnym szwem zygzakowatym po 
środku. Ściana dolna, którą rurki przytwierdzone były do podłoża, jest cienką bło- 
ną bezstrukturalną. Ściana ta przedłuża się po bokach rurek w postaci postrzępio- 
nych pasemek, tak jak to jest u Rhabdopleura. Rurki boczne komunikują się z rur- 
ką główną za pośrednictwem otworów tej samej mniej więcej wielkości, co Śśred- 
nica rurek. Apertura ich jest opatrzona języczkowatym wyrostkiem typu graptoli- 
towego, wykształconym w przedłużeniu ściany górnej. Stolony znajdujące się w rur- 
se głównej są bardzo delikatne i na ogół fragmentarycznie zachowane. Biegną one 
*aż przy brzegach rurki, przesuwając się z jednej jej strony na drugą i rozszerza- 
*ąc się w pewnych odstępach. Dochodzą one do podstawy rurek bocznych, które 


* nich zapewne pączkowały. 
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Rurki główne, zawierające stolony, są niewątpliwie homologiczne komorom 
stolonowym Rhabdopleura, zaś rurki "boczne odpowiadają jej rurkom zoidalnym. 
Rurki boczne Rh. exspectatus, podobnie jak rurki zoidalne u Rhabdopleura, pączko- 
wały sposobem perforacyjnym, gdyż komunikują się z rurką główną za pośrednic- 
twem dużego otworu, a ich system fuzellarny jest dyskordantny w stosunku do 
systemu tego w rurce głównej. Ta cecha oraz brak wszelkiego śladu dymorfizmu 
tekalnego zbliża zdecydowanie Rh. exspectatus do Rhabdopleura, a różni go od 
graptolitów. Do tych ostatnich zbliża go jednak obecność na rurkach bocznych 
wyrostka aperturalnego, którego pozbawione są rurki zoidalne Rhabdopleura. Rur- 
ki boczne Rh. exspectatus różnią się też od rurek zoidalnych Rhabdopleura tym, 
że ścielą się po podłożu na całej swej rozciągłości, nie wznosząc się swobodnie 
nad podłożem, jak to się obserwuje u Rhabdopleura. 

Co się tyczy stolonów wewnętrznych, to są one wykształcone odmiennie za- 
równo od stolonów Rhabdopleura, jak i graptolitów. Ponieważ stolony różnych 
graptolitów mają też różną budowę, nie jest wykluczone, że i u Rhabdopleurida 
bywały one rozmaicie wykształcone. 

Ogólnie biorąc, Rh. exspectatus zbliża się znacznie bardziej do Rhabdopleura, 
niż do graptolitów. Jego cechą graptolitową jest natomiast obecność wyrostka aper- 
turalnego przy rurkach bocznych, podobnie jak przy autotekach graptolitów. 

Chociaż Rh. exspectatus nie może być uważany za ogniwo pośrednie mię- 
dzy Rhabdopleurida i Graptolithina, niemniej jest on bliższy tym ostatnim, niż je- 
dyny ich dotychczas znany przedstawiciel — rodzaj Rhabdopleura. 

Jeżeli wziąć pod uwagę fakt, że gromada Pterobranchia reprezentowana była 
już w ordowiku przez dwa jego dzisiejsze szczepy — Rhabdopleurida i Cephalo- 
discida, to należy przyjąć, że początek jej sięgać musi przynajmniej do okresu 
kambryjskiego. Wówczas, lub może wcześniej jeszcze, wyodrębnił się zapewne 
szczep Graptolithina. Stosunek tych ostatnich do Pterobranchia na podstawie do- 
tychczasowych danych paleontologicznych nie może być jeszcze bliżej ustalony. 
Jednak morfologicznie Pterobranchia zdają się odpowiadać prymitywniejszemu 
stadium ewolucyjnemu, niż graptolity. Fakt, że u tych ostatnich pączkowanie per- 
foracyjne ograniczone zostało do pierwszego pączka i że obserwuje się tylko 
u form prymitywniejszych oraz to, że graptolity odznaczają się dymorfizmem te- 
kalnym, przemawia za ich wyższym stopniem specjalizacji. Pterobranchia są za- 
pewne bliższe wspólnego pnia Hemichorda, niż graptolity. Z dwóch znanych szcze- 
pów Pterobranchia, Rhabdopleurida są bliższe graptolitom, niż Cephalodiscida 
i one zapewne były przodkami graptolitów. 


>» 


OBJAŚNIENIA DO ILUSTRACJI 


Fis, 1 (p.-6) 

Rhabdopleuroides exspectatus n. gen., n. sp. Holotyp. Fragment kolonii: A, od 
strony górnej, A> od strony dolnej; a-c trzy gałązki boczne (rurki zoidalne), a pra- 
wie całkowicie zachowana, b i c części podstawowe; m pasmo marginalne, mb błon- 
ka bazalna, S;, S> stolony, S;r część wzdęta stolonu S;,, ts rurka stolonowa. 
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Fig. 2 (p. 8) 

Rhabdopleuroides exspectatus n. gen., n. sp. Paratyp. Końcowy fragment ko- 
ilonii: A, od strony górnej, A od strony dolnej; a i b dwie gałązki boczne (rurki 
 zoidalne), pierwsza zachowana w całości, druga fragmentaryczna, la języczek aper- 
'turalny, m pasmo marginalne, S, stolón w rurce stolonowej, S, stolon rozszerzony 
rurki stolonowej, przechodzący w gałązkę b, ts rurka stolonowa. 

Fig. 8 (p. 10) 

Porównanie morfologii zewnętrznej: A i B Rhabdopleurożdes exspectatus 
'n gen., n. sp. C€ Rhabdopleura normani Allman; m pasmo marginalne, ts rurka 
'stolonowa, tz rurka zoidalna. 


POMAH KOS3JOBCKIA 


OTKPPBITAE OPIĄOBHMKCKOTO IIPEICTABITEJJA OTPAJIA 
RHABDOPLEURIDA (PTEROBRANCHIA) 


Pes3tome 


CTaTbA COĄePZKHT ONACAHAE OCTATKOB OPĄOBUKCKOTO KOJIOOHMAJJEHOTO ZKMBOTHOTO 
(CO CKEJIETOM IIOCTPOCHHBIM M3 XMTUHOMIAJIGHOTO BeLNeCTBa. ABTOPp |aeT STOMy ZKU- 
iBOTHOMy Ha3BaHne Rhabdopleuroides exspectatus n. gen. n. sp. u 3aunmcjaer ero 
BE orpaą Rhabdopleurida, KJracca Pterobranchia. 

Ilocjje oOHapyzkeHna B 1949 r. OocTraTKoB poqa Rhabdopleura B NqaTckux OTJIO- 
2KEHHAX |IIOJIBLIM, ABTOD BbICKA3AJI M5bICJIb, UTO paOĄONIeyPpUĄbBI MOTYT YXONUTbK 
/EBOMM HaHaJIOM B OTĄAJIEHHBIE TEOJIOTMUECKUE 3IOXM (KO3JIOBCKN, 1949, crp. 3). IIper- 
| IOJIOZKCHME 3TO IIOĘĄTBEPZKĄAETCA OIIACAHHOJi TYT HAaXOXNKOJI. 

©parMeHTbi Rhabdopleuroides exspectatus noryueHo u3 1Iiecru BaJyHOB, CO- 
 OpaHHbIX B pAa3HBIX HACTAX IIOHbIUM, B roqąax 1950 — 1957. OTo Óbiurm M3ZBECTHAKA, 
'BO3pacToM — CYyĄA HO BbBIĄEJEHHbBIM M3 HUX TpaNTOIATAM — OT BepxXHeńi Uacrm 
 HM2KHETO ODĄOBUKAa |0 Cpe4HeJi HacTu BepXHeTO. 

HCCJIeT1OBAHHBIE OCTATKM YKA3BIBAFOT Ha To, UTo Rh. exspectatus dBJiAeTCcA Ko- 
JIOHMAJIBHBIM ZKUBOTHBIM, KOTOPOTO CKEJIET, CTEJAINMICA Ha Bcei HPOoTAZKEHHOCTM 
'Ha IIOBepXHOCTM CcyÓCcTpaTa, COCTOAJI M3 TJIABHbBIX TPYÓOK, COHEPZKAINAX BHYTPEHHNUAi 
'CTOJIOH, M OOKOBbIX TPyOOK JMIIEeHHbIX CTOJIOHA. 

BepxHAA CTeHKAa BCEX TPYÓOK, KOTOPBIX JAMaMeTp KoOJeOJeTca B rpaHmiax oT 70 
xq0 110 u, oóHapyzkuBaeT TurmuHoe ChyBEJJIADHOe CTPOEHME, € OTHETJIABBIM 3UT3ATO- 
o6pa3HbIM LIBOM IO cepeXuHe. HUZKHAA CTEHKA, IIOCPEĄCTBOM KoTOpoń TpyÓókKu npn- 
KpennAJluch K cybcTrpaTy, ABJIAeTCA TOHKOŃ, Oe3cTpyKTypajlbHOi IIeHKOi. CTeHKa 
9Ta HpoHOJlzKAJIaCb II0 ÓOKaM TpyOOK B Buqe OOTpEHNaHHbIX IOJIOC, TaKMX, KakKne 
BBbICTylarIoT y poqa Rhabdopleura. BoKOBbie TpyOÓKu CcooÓINar1oTcA c TJIaBHoOń nmocpeq- 
CTBOM OTBepcTui Toji Xe IHUMPUHbI, HTO JiMaMeTp TpyOÓ0OK. JIx areprypa CcHaOzkeHa 
A3bBIKOOÓpAa3HBIM OTPOCTKOM TPAHTOJMTOBOTO TMIIa, OOÓpAa3OBAHHBIM R HpOHĄOJNZKEHUM 
BepxHefi CTeHKM. CTOJIOHBI HaXOĄALIUECA B TJIaBHOŃi TPpyÓKE OHEHb J|EJIMKATHble M IO 
6cnbuiei uacru cbparmeHTapHo COXpaHeHbl. TAHYTCA OHM BĄOJIE KpaeB TpyOKu, ne- 
poMELAAC c OLNHOJi CTOPOHbI Ha ApyTyło M paCIIMpAACb B HeKOTODBIX OTpe3KaX. OHu 
FOXOĄAT HO OCHOBAHMA OÓOKOBbIX TPYOOK, KOTOpble HIOBAJĄMMOMy M3 HMX OTIIOHKOBAJIM. 

TIaBHble TpyÓKMU, COJHEPZKALIME CTOJIOHBI, ABJIAIOTCA HeCOMHEHHO TOMOJIOTM1- 
HIMU CTOJIOHOBBIM KaMepaM y Rhabdopleura, a 60KOBbie TpyOKU COOTBETCTByIoT 
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3OOMIHBIM Tpy6KAM ylroMAHyToi ChopMbl. BOKOBbie Tpyóku Rh. exspectatus, rakzke 
KaK M 3OOMĄHbie TpyóKu y Rhabdopleura, IouKOBAJIM IryTeM repcpopanqun, Ha HTO 
yYKA3bIBAeT COOÓLNEHNE € TJIABHO1 TPYÓKOŃ IOCPEĄCTBOM ÓOJIbIIOTO OTBEDCTMA, M TO, 
gTo MX (Py3EJNJIApHaA CHCTEMA ABJIAETCA HACKOPĄAHTHOŃ IIO OTHOLIEHMM K CMCTEME 
riaBHoi Tpyóku. BMecTre € OTCYTCTBHUEM KaKOTO-JIMÓO CJEHTA TEKAJBHOTO MAMOP- 
cbuzMa, OCOGÓEHHOCTŁ 3Ta npuOJmzKaeT pelIuTEJIbBHO Rh. exspectatus k Rhabdopleura, 
M OTJMUAET OT ITPANTOJMTOB. K 3TUM HOCJIEĄHUM IIpuOJMKAET €TO OĄHAKO Ipu- 
CYTCTBHE Ha OOKOBbIx TpyOKaX arepTypHOTO OTPpocTKa, KOTOporo JIMLIIEHBI 300MNHPBIE 
Tpyóku Rhabdopleura. BokoBbie Trpyóku Rh. exspectatus OTJIMUaIoOTcA OT 300UNHBIX 
Tpy6ok Rhabdopleura Tem, uro Ha Bceji cBoeji IpoTAZXEHHOCTM CTEJATCA Ha Ccy6- 
cTpaTe, He HOHNHMMAACb CBOÓOĄHO, KaK 3T0 HaójronaeM y Rhabdopleura. 

HUro KacaeTca BHyTpeHHMX CTOJIOHOB, TO OHM OTJMHIOTCA CBOHMM pa3BAUTMEM 
paBHO KAK OT CTOJJOHOB Rhabdopleura, TaK M OT CTOJIOHOB ITPANTOJMTOB. TaK KaK 
CTOJIOHBI PA3HbBIX OTPAĄOB IPANTOJMUTOB UMEIOT TOŻZKE PA3HOe CTPOEHMHE, BO3MOZŻKHO, 
uro u y Rhabdopleurida Obra OHM pa3JIMAHO IIOCTPOEHBI. 

B o6rremM Rh. exspectatus 3HauuTeJlbHo Óojee npuónnzxaerca K Rhabdopleura, 
4eM K TpPaNTolMTaM. IpAaHTOJUTOBbIM IJPpU3HAaKOM ABJIAETCA IPUCYTCTBHUE B OOKOBBIX 
Tpyókax arneprypHOTo OTpocTKa, HOĄ00H0 KakK B aBTOTeKaX TpanToJMTOB. 

XOTA He MOZKHO paccMaTpuBaTb Rh. exspectatus KaK 3BeHO COEHĄUHAFOLIeE 
Rhabdopleurida c Graptolithina, oqhHako aBlnaerca oH Ó0onee OJM3KUM K 3TUM IO- 
CIETHAM, HeM MX EAMUHCTBEHHBIi, U3BECTHBIA +0 CHX IIOP, IIPpeĄCTABATEJIE — POĄ 
Rhabdopleura. 

ECIU HPUHATb BO BHMMAHMEe (paKT, UTO KJiacc Pterobranchia ÓbII yzxe B OpHiO- 
BMKe Hpe4CTAaBJIeH |BYMA COBpEeMEHHBPIMAM OTpdqaMi — Rhabdopleurida m Cephalo- 
discida, Haqo npeqmojlaraTrb, «To ero HaHaJo COBIaqaeT, B KpaMHeM CJIyuae, € KEM- 
OpnuńickuM Iepuo10M, B Te BpeMeHa, MJIA MOZŻKET ObITb €ILNe paHbLIe, OÓOCOÓMJICA BE- 
pPoaTHo OoTpaĄą Graptolithina. TouHoe B3auMH0e OTHOLIEHMEe STOTO HOCJIeĄHerO c Pte- 
robranchia He MOZKET ObITb €Iie OIIPeĄCJIEHO Ha OCHOBAHKA IIAJEOHTOJOTAHCCKAX 
J|AHHBIX, HO CMX IIOp M3BECTHBIX. ONHaKo MOpboJioruuecku Pterobranchia HOBUNA- 
MOM COOTBETCTBYIOT Óojree HIPUMUTUABHOŃ SBOJHOHNMOHHOŃ CTAĄMHA, H€M TPANTOJNMTBI. 
©QAaKT, UTO y STUX NOCJIEĄHMX IepQopaqUOHH0e IIOHKOBAHHE OTPAHMACHO TOJIBKO 10 
IEpBOJi IIOHKM M UTO HaOJIO|AeTCA TOJIKKO y ÓOJlee HPUMUTUBHBIX (DOPM, A TAKZKE TO, 
UTO TPAINTOJMTLI OÓHAPyzKUBAIOT TEKANBHBIA NUMOPCQUBM, TOBODUT B NOJIb3y MX 60- 
Jee Bbicokoń crenmajm3annn. Pterobranchia ABIAYOTCA NOBHĄUMOMYy Óojee ÓJNMB3KU- 
mn o6rqero crBojna Hemichorda, ueM YTpanToJruTbi. M3 4AByX MUBBECTHBIX OTPAHNOB 
Pterobranchia, Rhabdopleurida 6os1ee Ónm3ku rpanrojmmram, uem Cephalodiscida, 
M OHM OBITE MOJXET ABJIAIOTCA HPeĄKAMA TPAHTOJNATOB. 
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GERTRUDA BIERNAT 


DIORYGMA ATRYPOPHILIA N. GEN., N. SP. — A PARASITIC 
ORGANISM OF ATRYPA ZONATA SCHNUR 


„Abstract. — A boring annelid-like parasite associated with Atrypa zonata Schnur 
'ffom the Givetian shales of the Holy Cross Mountains (Góry Świętokrzyskie, Po- 
land) is described under new generic and specific name — Diorygma atrypophilia. 


INTRODUCTION 


The aim of the present paper is to describe some curious traces of 
the activity of burrowing animals, which infected the interior of the pe- 
jdicle valve of Atrypa zonata. According to my knowledge, such occurrences 
ihave not been previously described in brachiopods. 

These peculiar traces have been encountered in Givetian shales from 
the Holy Cross Mountains. Although in this horizon a very rich 
prachiopod fauna occurs, the mentioned traces are so far restricted to 
specimens of one species of atrypids only. They are believed to have 
een made by some worm-like animals living in shallow marine water. 

In dealing with the borings in question I have endeavoured to give 
as fairly as possible a detailed description of them. 

This paper was prepared in the Palaeozoological Laboratory of the 
olish Academy of Sciences in Warsaw, being under the guidance of 
Prof. Roman Kozłowski, to whom l extend my sincere thanks for 
nis interest in the problem. It is a pleasure to record my thanks to Dr 
. Atkins from Marine Laboratory at Plymouth for his kind and helpful 
advice concerning some parasites of invertebrates. To Dr M. House of 
Jniversity of Durham the thanks are due for some suggestions and 
kind corrections of the English of the present paper. 

The photographs are the work of Miss M. Czarnocka, the inking of 
he drawings of Mrs K. Budzyńska, the thin sections have been prepared 
py Miss M. Witkowska. 


MATERIAL AND METHODS 


While studying rich collections of atrypids from the shales of the 
ecality Skały in the Holy Cross Mountains (Biernat, 1959) I observed 
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on the internal surfaces of the pedicle valve of Atrypa zonata Schnur 
some curious structures. These were distinct and very prominent ridges, 
one or two in number, disposed always on the lateral sides of pedicle 
muscle area. It seems to be remarkable that when one ridge only is present 
it is usually placed on the left side of the pedicle muscles, being very rarely 
recorded on their right side. These excrescences never occur in the 
brachial valve. 

At first the ridges might be interpreted as some internal elements of 
the atrypid structure, e.g. excessively developed calcareous elevations 
limiting the pedicle muscles. More detailed studies reveal that they 
correspond to canals due to the burrowing activity of some animals 
infesting living brachiopods. Each ridge contains two canals, opening 
internally by double apertures very similar to burrows of some polychaete 
annelids. No doubt they have served as convenient habitat of a parasite 
throughout the life of the brachiopod. 

Although hundreds of specimens of different brachiopods washed 
from numerous marl samples were examined, the ridges in question were 
found only in Atrypa zonata. I have not seen them in any other species, 
although the Givetian shales contain a great number of brachiopods 
of different families and genera. 

The ridges in question were common and occur on a considerable 
number of separate valves and closed shells of the brachiopod. Nearly 
1/6 of all specimens of Atrypa zonata show them (100 specimens with both 
valves closed and 36 separate pedicle valves). 

As it was desirable to know the frequency of occurrences of the 
ridges in closed shells of Atrypa zonata, their umbonal portions were 
etched from the exterior for a few seconds with dilute hydrochloric acid. 
As a result of this procedure the valves become transparent and show 
the presence of the tubes (see pl. IV, fig. 3). The ridges are always well 
preserved. Sometimes they are broken at the front end and allow the 
study of their structural characters. Serial cross and longitudinal sections 
of the shells with developed ridges were prepared in order to show the 


appearance of the tubes, the arrangement of their limbs and to study 
their internal structure. 


GENERAL CONSIDERATIONS 


The nature of Palaeozoic boring animals still remains obscure. 
Although they occur rather rarely in Palaeozoic sedimentary rocks and 
especially in the shells of invertebrates a lot of attention has been given 
to them. As a result many cases are described of infestation of shells by 
ancient marine parasites, but the knowledge about them is still too 
fragmentary to allow a safe identification. It seems to be obvious that 
most of the identifications need revision. 
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The tracks of fossil burrowing animals are of many kinds, usually 
preserved as burrows, tubes or trails. But these fossil records are at 
present insufficient to allow the exact elucidation of the kind of animal 
which might have built and inhabited them. It is necessary to increase 
the knowledge about them by new discoveries. Also informations 
concerning recent marine annelids, their habits and conditions of life, 
need to be more complete. No doubt, they will be very useful and 
important for the students interested with these fossils. Only then will 
an attempt to establish the systematics of parasitic shell-boring animals 
be possible. 

It has been mentioned that the borings described here are regarded 
as caused by some marine shallow water worm-like animals of minute 
size. Judging from the general character and structure the burrows in 
Guestion seem to bear a very close resemblance to those formed by 
sedentary polychaete annelids. A somewhat similar structure has been 
illustrated by Solle (1938, fig. 8) as „„Wiirmspuren” — Clionolithes sp., 
distributed on the external surface of the shell of Avicula from Upper 
Coblenz, Germany. But no description or even explanation has been 
given by the mentioned author. However, as far as it can be judged, 
definite comparisons cannot be made. A study of available literature 
shows that the questioned structures cannot reasonably be identified 
with any formed by previously described parasitic forms. 

The distinctive features considered to be of generic importance are: 
the appearance of the tubes and their enclosing ridges, their general 
shape and particularly their symmetrical arrangement in the shell. On 
the basis of these characters it is concluded that the parasite described 
below should be distinguished by a special name, that of Diorygma 
atrypophilia n. gen., n. sp. 

A few general observations concerning this form are as follows: 

1. The described worm-like Diorygma atrypophilia might be 

considered as an example of a parasitic organism associated with 
ia brachiopod. 
2. All specimens of Atrypa zonata bearing the ridges were also 
covered with a few tubes of Spirorbis and sometimes with numerous tra- 
«ces of burrowing animals, resembling to some extent those made by the 
lannelid described as Comchotrema by Teichert (1945), or borings of 
Clionolithes (see Solle, 1938 = Olkenbachia hirsuta Solle). But the 
mentioned traces were observed only on the external surface of the 
brachiopod. 

3. It seems to be certain that the parasites could attack and infect 
brachiopod shells of young and also mature individuals. 

4. The general character of the tubes and surrounding ridges in all 


20 GERTRUDA BIERNAT 


infected shells seems to be the same. The observed variability is insigni- 
ficant, concerning to some extent the degree of divergence of the limbs, 
the position of bifurcation of the tube and the distance between the 
two apertures placed on the free end of the ridges. It might be suggested 
that all tubes and ridges are of the same origin, bored and built up by 
a parasite of one species. 

5. As has just been mentioned, the limbs of the tube of each 
ridge run side by side and bifurcate only once. In all probability it is 
a specific character of this boring parasite. But it might be explained by 
an increased activity of the pedicle mantle in secreting the shell substan- 
ce. The mantle of the brachiopod, excited to some extent by the unusual 
presence of the foreign animal, quickly secreted a great thickness of 
calcium carbonate to surround the tubes and to restrict the degree of 
divergence of the limbs. It may be due to this quick covering by shelly 
deposit that the tubes do not branch more. In recent polychaete annelids, 
mainly Lanice burrowing in sediment, the tubes branch a few times 
and are very often W-shaped (Seilacher, 1951, p. 274, 276). 

6. All infected shells are identical with those of non infected shells 
of the same species. The general appearance and degree of development 
of internal structures of both are identical. This seems indicate that the 
unusual presence of these parasitic forms did not disturbed the normal 
process of growth of the brachiopod shell. 


DESCRIPTION 


Diorygma n. gen. 
Derivation of name: Gr. dis — twofold, orygma — tunnel. 


Diagnosis. — A boring in the pedicle valve of Atrypa zonata Schnur 
(pl. III, fig. 1 a, b) consisting of minute, smooth, nearly V-shaped tube, 
widening slightly anteriorly, burrowed through all the shell substance 
and all the length of a prominent internal ridge, placed on the lateral 
sides of the pedicle muscle area. The tubes are opened to the interior 
of the brachiopod shell by two apertures lying on the anterior, free 
extremity of the ridge. 

Type of genus — Diorygma atrypophilia n. sp., described below. 

Diorygma atrypophilia n. sp. 
(pl. I—IV; text-fig, 1 —4) 

Holotype: pl. I, fig. 6 (Z. Pal. No. P/1). 

Derivation of specific name: atrypophilia — loving Atrypa (Atrypa — generie 

name, Gr. philos — loving). 

External appearance of the ridges (pl. I, III, IV; text-fig. 1). — On 
the internal surface of the shell the tubes of the boring parasite are 
marked by very stout ridges, round in transverse section (pl. III, fig. 3 
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pl. IV, fig. 2). One of the most peculiar features is their symmetrical 
arrangement (pl. I, fig. 1-6). The ridges are elongated running along the 
pedicle muscle area, diverging and projecting anteriorly. Their free ends 
raised upwards (pl. III, fig. 3a) to the brachial valve always bear two 


*ig. 1. — A-C Three anterior free ends of the ridges illustrating different distance 
between two apertures of the tube (c); approx. X 21. 


cound or slightly elliptical apertures (pl. I, fig. 6). In the majority of 
cases one aperture which is usually larger lies some distance in front 
and beneath of the other (text-fig. 1 B, C). In some ridges, however, 
as is shown on text-fig. 1 A, two apertures can be in direct contact. As 
shown by numerous thin sections, the ridges are an integral part of 
he pedicle valve, secreted by the mantle of the brachiopod (pl. III, 
fig. 3 a, b; pl. IV, fig. 1). They are intimately fused with the bottom of the 
oedicle valve along the length of the muscle area. As a rule, the length of 
ihe ridges reaches a half or more of the length of the pedicle valve. 
Their total length in adult specimens (20 mm long) attains 11.3—12.2 mm 
und their thickness at the anterior end — 2.5 mm. The ridges arise anterior 
jo the apical cavity, nearly at the level of the teeth and on their inner 
lides, where they are scarcely elevated. Towards the front they become 
Inicker, as well as more elevated (pl. I, fig. 1-6). In general, the thickness 
f the ridges is connected with the individual age of the brachiopod. 
Thin, but always prominent in young, they tend to be thicker in fully 
irown individuals. 

Structure of the ridges (pl. II-IV; text-fig. 2-4). — Longitudinal 
ections of a ridge show the presence of very narrowly, nearly V-shaped 
Muves (pl. II, fig. 1). They are single and minute. Exteriorly they appear 
's continuous linear and slightly flexuous tracks, having a hook-like 
orm, being more or less bent at their posterior part, projecting anteriorly 
«em the pedicle umbo (pl. IV, fig. 3). As shown by serial transverse 
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sections, the tubes arise at the apical part of the pedicle valve as a single 
canal, which promptly becomes bifurcated. At the place of the bifurcation 
the tubes in transverse section look like a number 8 (text-fig. 2; pl. II, 
fig. 3) which usually can lie obliquely. Originally, the tubes are buried 
within the shell substance and obliquely to it, running across the shell 


kazał 
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Bis, 2. oo) Four serial transverse sections of the pedicle valve showing successive 
changes in the outline of the tubes connected with their bifurcation: approx. X 16. 


layers, subsequently they lie embedded in the ridge, continuing through 
all their length (pl. II, fig. 1; pl. III, fig. 3b; text-fig. 3). The tubes appear 
to be thin-walled, covered with clear additional shell deposits of a great 
thickness. These calcareous shell layers are arranged obliquely to the 
lateral sides of the limbs and are of similar microstructure as are the 
internal shell layers of the brachiopod (pl. II, fig. 2; text-fig. 4). The 
border between the limbs of the V-shaped tube and the enclosed shell 
substance constituting the ridge is thin but sharp and smooth (no 
annulation being seen). Unfortunately, the wall is so thin that it is 
impossible to detect its particular microstructure. 

The limbs of the tube are greatly elongated, a little tapering at 
their posterior end and slightly but gradually broadening anteriorly. 
They can be straight or insignificantly wavy. Their diameter is small. 
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„At the anterior end the limbs are two or three times larger than at their 
| beginning, attaining 0.3—0.4 mm. In all ridges studied the limbs are nearly 
(of the same diameter and character. 

In all cases the limbs run side by side (pl. II, fig. 2, 3; text-fig. 3 B 
,and 4). The distance between them is restricted, filled up by calcareous 
'substance identical to that of the teeth or cardinals of brachiopods. The 
|limbs of one tube become converging at a half or more or less of their 
length and to some extent progressively diverge anteriorly (text- 
ifig. 3 C, 4). In some cases, however, they run parallel to each other being 
i in direct contact for all or 4/5 of all their length. In some ridges the limbs 
iiend to be slightly divergent at their anterior end only (text-fig. 3 B), in 
iethers they do not diverge anteriorly (pl. III, fig. 3 b; text-fig. 3 4). 


A 


.Fig. 3. — A-C Longitudinal thin sections of three ridges illustrating some differences 
in the degree of deviation of the limbs; approx. X 5 
a beginning of bifurcation of the tube, b beginning of deviation of the limbs, c two apertures 
of the limbs, d shell substance, filling up the space between the limbs. 


The limbs may be filled with mud, nearly identical with the enclosed 
ssediment on which the brachiopod lived, with calcium carbonate, or 
partly with mud and calcium. In some cases they seem to be partly 
'empty and can look as if they were chambered. 


Process of boring (pl. III, fig. 2). — No doubt the parasites infested 
'the brachiopod interior from without. This may be explained by the 
'anchored mode of life of specimens of Atrypa zonata. Their shells in 
'Kfe were raised some distance above the muddy see bottom by a pro- 
'truding pedicle. Owing to this, the umbonal portions of the mentioned 
| brachiopods were directed downwards to the bottom of the sea and could be 
' especially subject to attacks of the annelids which crawled on the surface 
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of the mud. The parasites started their borings on the external surface of 
the brachiopod invariably on one or both umbonal slopes of the pedicle 
valve and bored at first one or two minute holes. These appear very 
distinctly on the exterior surface after etching the umbones of pedicle 
valves of infected shells with dilute hydrochloric 
acid. The holes are round or elliptical and usu- 
ally scarcely definable because of their small 
size. At all events they might be considered as 
the entrance of the parasitic annelid. They have 
a connection with the interior of Atrypa zonata 
by a system of single tubes. 


Fig. 4. — Longitudinal thin section of the ridge showing 
its microstructure and appearance of the limbs of the 
tube; approx. X 10 
a beginning of bifurcation of the tube, b beginning of devia- 
tion of the limbs, c two apertures of the limbs, d shell sub- 
stance filling up the space between the limbs, e wall of the 
limbs, f shell layers of the ridge. 


The annelid on making an entrance to the brachiopod interior then 
bored one tiny and short canal through the shell layers, directed usually 
a little towards the apex of the pedicle valve. This canal runs for a short 
distance (0.5—1.0 mm) and then it turns in a semicircle or in an acute 
angle running forwards and as a rule soon becomes bifurcated (see p. 22). 
The unusual presence of a foreign animal provoked the formation of 
a projected ridge on the internal surface, lateral to the muscle area of 
the brachiopod and placed in the interior of the conical spire of the 
brachidium (pl. III, fig. 2). In consequence, the annelid which lived in 
the tubes could find very favourable conditions for its parasitic life, and 
convenient protection for it. 

Two apertures of the tube, in all probability inhalant and exhalant, 
being completely internal were opened to the brachiopod cavity. The 
cavity currents of sea water created by the brachidium would have 
passed also into the apertures of the tube of the parasite. Owing to 
this the animal placed so conveniently could at all times obtain easily 
a good deal of oxygen and the nourishment necessary for life. 


Palaeozoological Laboratory 
of the Polish Academy of Sciences 
Warszawa, September 1960 
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GERTRUDA BIERNAT 


DIORYGMA ATRYPOPHILIA N. GEN., N. SP. — PASOŻYT 
U ATRYPA ZONATA SCHNUR 


Streszczenie 


Praca dotyczy śladów po organizmach drążących w postaci kanałów w musz- 
dach brachiopodów. Ślady te zostały dotychczas zaobserwowane wyłącznie w sko- 
rupkach wentralnych Atrypa zonata Schnur, pochodzących z łupków żyweckich 
k miejscowości Skały w Górach Świętokrzyskich. Na podstawie dokładnych badań 
oraz dostępnej literatury została stwierdzona ich odrębność w porównaniu z do- 
tychczas opisanymi śladami form pasożytniczych. Pasożyty Atrypa zonata Schnur 
musiały być zwierzętami małych rozmiarów, należącymi prawdopodobnie do gru- 
py Polychaeta (Annelida). Dla tego problematycznego organizmu proponowana 


jest nazwa: Diorygma atrypophilia n. gen, n. sp. 


Badane ślady przedstawiają się jak następuje: 

1. Wewnętrzne delikatne kanały, rozwidlone w kształcie przypominającym na 
przekroju podłużnym literę V, których ramiona są położone blisko siebie, często 
oddzielone tylko cienką ścianką kanalika. Kanały te przebijają ukośnie całą grubość. 
skorupki wentralnej brachiopoda w kierunku jej wnętrza. Obecność kanalików 
może być też obserwowana na zewnętrznej powierzchni skorupki wentralnej, po 
zaatakowaniu jej bardzo rozcieńczonym kwasem solnym. 
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2. Grube wałeczki wydzielane przez płaszcz brachiopoda na wewnętrznej 
stronie skorupki wentralnej, umieszczone zawsze symetrycznie z jednej lub obu 
stron pola mięśniowego skorupki, całkowicie z nią zrośnięte. Przednie końce wa- 
łeczków są wzniesione ku górze w kierunku skorupki dorsalnej. W wałeczkach 
tych kontynuują się kanaliki, otwierające się dwoma ujściami na ich końcach. 

Wygląd zarówno kanalików, jak i wałeczków we wszystkich obserwowanych 
przypadkach jest jednakowy; ewentualne różnice są znikome. Należy więc przy- 
puszczać, że były one drążone przez organizmy jednego tylko gatunku. 

Obecność obcego organizmu nie zakłócała normalnego wzrostu muszli bra- 
chiopoda. Okazy Atrypa zonata ze śladami kanalików nie wykazują żadnych różnie 
ani w wyglądzie zewnętrznym, ani w stopniu wykształcenia strukturalnych ele- 
mentów wewnętrznych w porównaniu z tymi, w których pasożyty się nie osiedliły. 
Pasożyt zamieszkujący wydrążone przez siebie kanaliki stwarzał sobie w ten sposób 
sprzyjające warunki życia oraz odpowiednie zabezpieczenie przed ewentualnymi 
wrogami. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. l (p. 21) 

A-C Różnice w odległości ujść kanalików, otwierających się na przednich 
końcach wałeczków; ca X 21. 

Fig. 2 (p. 22) 

A-D Cztery poprzeczne przekroje skorupki wentralnej, uwydatniające kolejne 
zmiany w zarysie kanałów; ca X 16. 

Fig. 3 (p. 23) 

A-C Wałeczki na przekroju podłużnym, ilustrujące różnice w stopniu rozga- 
łęzienia kanalików: a podział na 2 kanaliki, b rozchodzące się kanaliki, c ujścia 
kanalików, d substancja skorupkowa wypełniająca przestrzeń między dwoma ka- 
nalikami; ca X 5. 

Fig. 4 (p. 23) 

Mikrostruktura wałeczka na przekroju podłużnym: a-d vide fig. 3, e ściana 

kanalika, f warstwy skorupkowe tworzące wałeczek; ca X 10. 


Diorygma atrypophilia n. gen., n. sp. 


BM 


Fig. 1-5. Pięć skorupek brzusznych różnych osobników Atrypa zonata Schnur, 
od wewnątrz, z wykształconymi wałeczkami; ca X 2. 


Fig. 6. Wnętrze skorupki wentralnej starego osobnika; widoczne wyraźne ujścia 
na przednich końcach wałeczków; ca X 4. 


Pl II 
Fig. 1. Mikrostruktura wałeczka na przekroju podłużnym; ca X 14. 
Fig. 2. Zarys ramion kanalika na przekroju poprzecznym; ca X 65. 
Fig. 3. Przekrój poprzeczny Atrypa zonata Schnur, widoczne kanaliki; ca X 13. 


JĘdl. 101 
Fig. 1. Dorosły osobnik Atrypa zonata Schnur: a od strony skorupki dorsalnej, 
b od strony skorupki wentralnej; nieco powiększ. 


Fig. 2. Przekrój poprzeczny muszli, ilustrujący wałeczki z kanalikami we 
wnętrzu brachidium; ca X 4. 
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Fig. 3. Dwa podłużne przekroje Atrypa zżonata Schnur ilustrujące: a wykształ- 
cony wałeczek, b położenie obu ramion kanalika względem siebie; ca X 8. 


iedi, INY 
Fig. 1. Wałeczek i ramiona kanalika na przekroju poprzecznym; ca X 55. 
Fig. 2. Przekrój poprzeczny Atrypa zonata Schnur, ramiona i wałeczek kanalika 
bardzo wyraźne; ca X 4. 
Fig. 3. Ślad kanalika widoczny na zewnętrznej powierzchni skorupki wen- 
tralnej brachiopola; ca X 6. 


TEPTPYĄA BEPHAT 


DIORYGMA ATRYPOPHILIA N. GEN., N. SP. —IIAPA3MT Y ATRYPA ZONATA 
SCHNUR 


Pestnmwe 


Hacroanmjiaa CTaTba KacaeTCA CJIeXĄOB CBEPJIALINAX OPTAHM3MOB, KOTODbie Hpex- 
CTABJIAIOTCA B BN KAHAJJOB B paKOBUHAaXx OpaXMONOĘR. CJIEĄbBI STU, KAK H|O CKX HOP, 
OOHapyzKeHO MCKJIIOUMTEJBHO B BEHTPAJILHBIX CTBOPpKAax Atrypa zonata Schnur, 
IpOoUCcXOĄAINAX M3 ZXMBETCKAX CJIAHIieB MECTHOCTA CKAJIbI B CBeHTOKPKUCKUX TO- 
pax. Ha OCHOBAHMA OOCTOATEJIBHBIX UCCJIEJOBAHNA M NOCTYNHOJi JIMTEepATypbl, yCTA- 
HOBJIEHO MX OTJIMdMe IO CPABHEHMIO € OHUCAHHBIMA TO CHX IIOp CJIeĄAaMM Hapa3UT- 
HBIX CbopM. Ilapa3nrpi Atrypa zonata Schnur Obuinu, KaK MOŻXHO HpeĄHOJAaTATb, KU- 
BOTHBIMM MEJKMX pa3MepoB, OTHOCALIUMIACA IIO BCEA BEpOATHOCTM K Ipynne Poly- 
chaeta (Annelida). Jia 3Toro mpoójreMaTuiecKOTO OprTaHM3MA IpPEĄJOZKCHO Ha3BAHNE: 
Diorygma atrypophilia n. gen., n. sp. 

M3y4eHHble CJIEĄbI IIDOĄCTABJIAIOTCA B BMĄE: 

1) BHyTpeHHUX TOHKUX KAaHAJIbIEB, PA3BETBJIEHHBIX B IpPOĄOJbHOM CEeUeHUH 
B (bopMe ÓyKBbI V, € BETBAMM JIeZKAINMMIU OJIM3KO CeOa, HacTro paZĄEJJeHHBIMAH TOJIB- 
KO TOHKOŃ CTeHKOŃ KaHaJbia. KAaHaJIbibI, HarpaBJIeHHbIe HAMCKOCE K BHYTpV, IIpo- 
GMBAIOT BCIO TOJINMHY BEHTPAJIBHOA CTBOPKU Opaxuorojqa. Hajmune KaHajlbieB 
MOZŻKHO TOJKE HaOJIoO1aTb Ha HapyzkKHOŃ IOBEpXHOCTM BeHTPAJILHOŃ CTBOPKM, IOCJIE 
qnelicTBua: Ha Hee CMJIbHO pa3OaBJIeHHOi COJIAHOŃ KUCJIOTOŃ; 

2) TOJICTŁIX BAJIMKOB, OTJIOZKEHHbIX MaHTueń OpaxMONOĄN4a Ha BHYTpeHHeń CTOPOHE 
BeHTpajlbHOńi CTBODKM, PACHOJIOZKEHHBIX CHMMETDMHHO IO ONHOŃ um Oo6euM CTOpo- 
HaM MyCKYJIbHOTO IIOJIA CTBOPKM, IHOJIHOCTBIO CpocIuMXCcA C Heh. IlepeqHue KOHNBI 
BAJIAKOB IOĄBIMAIOTCA KBepXy IO HanpaBJieHMIo K OpaXMaJbHOi CTBOpKe. B 3TuxX 
BaJlUMKaX HPOHTOJZKAIOTCA KAHAJbHBI, OTKPBIBACINUECA NBYMM YCTEAMM Ha UX KOHNAX. 

Buq KAHaJIbIEB, pPAaBHO KAK U BAJIAKOB, BO BCeX HaOJro4aeMbIX CJIYHAAX OĄU- 
HaKOB. ECIM UMEIOTCA OTJIMUAMA, TO MUHUMAJILHbIe. CIe1yeT no3TOMy NOJIATAaTb, ATO 
OHM ObIIM IIDOCBEPJIEHbI OPTAHU3MAMM OJĄNHOTO M TOTO 2Ke BNNa. 

IIpucyTcTBne UyzKĄOTO OpraHu3Ma He HapyluaJlo HOPpMAJILHOTO pOcTa paKOBUHbI 
SpaxnornoĄq4. Oópa3ubl Atrypa zonata co cJieqaMu KAHaJIPNEB He IPOABJAIOT HUKAKUX 
STIMANi HM BO BHELIHEM BUIE, HM B CTEIIEHA pAa3BUTMA BHYTPEHHMX CTPYKTYpPAJb- 
FBIX J3JIEMEHTOB IIO CpABHEHMH C TEMM, B KOTODbIX He HaceJlMJIAcb napa3MTbi. llapa- 
©WT, 3AHUMAFOLINIA IIDOCBEPJIEHHBIE UM KAHAJIbI, CO3ĄABAJ NIA CEÓA OJATorpuATHbIE 
*CJIOBMH ZKU3HM m OOecieueHue IIepej BO3MOZKHPIMA BPATAMU. 
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EXPLANATIONS OF PLATES 


Diorygma atrypophilia n. gen., n. sp. 


PLSL 


1-5. Internal view of five different pedicle valves of Atrypa zonata Schnur 


[=> 


— 


with the ridges; X 2. 


. Interior of old pedicle valve with distinct apertures on the free ends of the 


ridges; approx. X 4. 


BRRR 


. Longitudinal thin section of the ridge showing its microstructure and 


appearance of the tube; approx. X 14. 


. Thin transverse section of the tube of one ridge showing the outline of the 


limbs; approx. X 65. 


. Thin transverse section of the shell of Atrypa zonata Schnur with tubes 


in the interior of the pedicle valve; approx. X 18. 


BOREM 


. Mature specimen of infected Atrypa zonata Schnur: a brachial view, 


b pedicle view; slightly enlarged. 


.Transverse section showing tubes in the interior of the brachiopod's 


brachidium; approx. X 4. 


. Two longitudinal sections of the same shell of Atrypa zonata Schnur: 


a appearance of the ridge, b arrangement of the limbs of the tube embedded 
in the ridge; approx. X 8. 


Id RV 


. Transverse section of the pedicle valve with the limbs and enclosed them 


ridge; approx. X 5.5. 


. Transverse section of the shell of Atrypa zonata Schnur, the limbs and 


the ridge very distinct; approx. X 4. 


. Hook-like trace of the burrow from exterior; approx. X 6. 
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FRANCISZEK ADAMCZAK 


.ERIDOSTRACA — A NEW SUBORDER OF OSTRACODS AND ITS 
PHYLOGENETIC SIGNIFICANCE 


„Abstract. — This paper reports the results of investigations on the structure and 
ifexture of multilamellar ostracod carapaces and of comparative studies on the 
|mierostructure of the shell in Leperditiidae Jones and Healdiidae Harlton. The 
'writer's inferences are that the multilamellar ostracod carapace has been derived 
lfrom Conchóstraca (Phyllopoda) with concentric growth lines. The consequent 
jresult is the separation of the group Eridoconchinae Henningsmoen into a distinet 
,suborder — the Eridostraca. A new genus, Aberroconcha, has been established in 
ithis suborder and two species from the Middle Devonian of Poland are described 
,as new: Aberroconcha plicata and A. devonica. Moreover, one new species of 
 Eridoconcha Ulrich 8: Bassler, equally of Devonian age, is described: Eridoconcha 
'granulifera. A concept of the diphyletic origin of ostracods is postulated, based on 
the morphology and microstucture of their carapace. 


INTRODUCTION 


The here reported results of studies on the origin and structure of 
the ostracod carapace do not clear up all the problems concerning this 
matter. The question, given here the most attention, is that of the 
occurrence of multilamellar shells of certain ostracods which have, since 
long, been recorded in palaeontological literature and known as Erido- 
conchinae Henningsmoen, 1953. Detailed studies on the morphology of 
the carapace of Ordovician and Devonian representatives of these 
ostracods reasonably suggest their separation into a new suborder, for 
which the name Eridostraca is introduced. 

The shells of these ostracods are multilamellar, being composed of 
up to 11 lamellae underlying one another and expressing the successive 
growth stages. In morphology and structure they resemble the carapace 
of Conchostraca (Phyllopoda). In these, however, the carapace is made 
up mostly of chitin, or of chitin permeated with calcium carbonate, less 
cften of calcium carbonate only. To the new suborder Eridostraca the 
writer has referred, besides the genus Eridoconcha, in 1923 established 
by Ulrich and Bassler, also his new genus Aberroconcha described in the 
present paper, as well as genera with the carapace up to 6 lamellae, 
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sometimes even only unilamellar, but displaying close morphological and 
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genetic relationships with the just mentioned genera. Such are the genera 
Cryptophyllus Levinson, 1951, Milleratia Swartz, 1936, Schmidtella Ulrich, 
1892, and probably Paraschmidtella Swartz, 1936. The above enumerated 
genera correspond to a morphological series permitting to understand 
the origin of the unilamellar carapace of typical ostracods. 

The supposition here made as to the derivation of the ostracod 
carapace from a conchostracoid type is based on a purely theoretical 
conception, advanced in 1892 by the zoologist Grobben. It is confirmed 
by fossil material with regard to the Eridoconchidae and to the genera 
Cryptophyllus Levinson, Milleratia Swartz and Schmidtella Ulrich, 
probably also to the family Conchoprimitiidae Henningsmoen (emend. 
Pokorny, 1958). On the other hand, the Leperditiidae Jones, 1856, owing 
to fundamental structural differences of the carapace, have most probably 
different ancestors, not closely allied with Eridostraca n. subordo. 

The ancestors of the multilamellar ostracods may possibly be certain 
Conchostraca with concentric growth lines, such as the Lower Cambrian 
genera Fordilla Walcott and Lepiditta Matthew, known already from 
the Lower Cambrian and united by Kobayashi (1952) into the family 
Lepidittidae. On the base of ornamentation their carapace may be 
presumed to have consisted, similarly as in representatives of recent 
Conchostraca, of numerous lamellae underlying one another. It is not 
impossible that these forms may have been the ancestors not only of 
the Palaeozoic, but also of the living representatives of this group of 
animals. Eridostraca may possibly also have evolved from this assemblage 
of forms. The evolution of this group was expressed by the gradual 
increase of the ability to moult, which finally led to the development 
of a strong, unilamellar carapace of the ostracoid type. The above 
considerations have suggested a revision of Levinson's (1951) hypothesis, 
known as the „retention of moults” which, it is shown, does not 
adequately interpret the occurrence of multilamellar shells. 

The hypothesis here advanced, as regards the carapace of ostracods 
consisting of successive moultings, is based, in the first place, on an 
analysis of the structure of multilamellar valves of living Conchostraca 
whose carapace, formed of successive instars, increases throughout the 
animal's life-time. Analogous conditions must have occurred in the group 
of Eridostraca. Their carapace consists of calcareo-chitinous lamellae 
displaying a cryptocrystalline microscopie structure. In this it does not 
differ from representatives of the group of Palaeocopa, the Leperditiidae 
Jones excepted. The latter ostracod group is known to have the carapace 
built of distinct calcite prisms. A similar structure of the shell is likewise 
noted in one of the most primitive Podocopa (sensu G. W. Miller, 1894), 
namely the Healdiidae Harlton, 1933. Studies on the microstructure of 
the carapace of Eridostraca and many representatives of the Beyrichiacea 
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Jones, 1854, have revealed many features in common, while fundamental 
structural differences have been ascertained in this respect in Leper- 
ditiidae and Healdiidae. Detailed comparative studies of the shells in 
these groups suggest the origin of the ostracoid carapace to have been 
associated with many groups of Cambrian cerustaceans referred to Archaeo- 
straca Claus. This problem, however, is far from being definitely cleared 
up in the present paper. Some light only is being thrown on phylogenetic 
relations, suggested by shell structure, but these call for additional more 
extensive comparative studies in other groups. 

The basic and comparative materials used in preparing this paper 

include: Cambrian representatives of the Archaeostraca (collected by 
late Prof. J. Samsonowicz), fossil and living Conchostraca and many 
groups of ostracods from various periods and regions. The basic material 
has been collected from Middle Devonian strata in the Holy Cross 
IMountains — Góry Świętokrzyskie (the Łysogóra region) which 
'represents a classical section of that age in Poland. Abundant ostracods of 
this section indicate close connections with the Devonian ostracod fauna 
in the Eifel Mountains. The occurrence is here noted of ostracod species 
:'and genera, lately recorded from Western Germany (Krómmelbein, 1950, 
11952, 1953, 1954, 1955), namely: Polyzygia symmetrica Girich (Adam- 
czak, 1956), Poloniella tertia Krómmelbein (Adamczak, 1959), Bairdia 
seideradensis Krómmelbein (Pfibyl, 1953), representatives of Kozłow- 
:skiella (Pribyl) and many species belonging to the genera Bairdiocypris 
(Kegel), Pachydomella. Ulrich, Condracypris Roth, and others. It is not 
£excluded that a number of them may be used in stratigraphic correlation 
tof these far distant areas. 
Faunal similarities are likewise noted with analogous deposits in the 
fSoviet Union, in the first place with the „Main Devonian Area” where 
the presence has been ascertained of the same species as those occurring 
lin the Holy Cross Mountains, partly also in Western Germany, namely: 
iPolyzygia symmetrica Girich (Adamczak, 1956), Poloniella (= Dizygo- 
pleura) curta (Polenova) and Bairdia seideradensis Krómmelbein. There 
is a number of genera common to all these areas, such as Bairdiocypris 
'(Kegel), Euglyphella Warthin (Polenova, 1960c), Bufina Coryell 8z Malkin 
and others occasionally represented by extremely numerous species. Some 
faunistic elements of the Łysogóra region are likewise present in North- 
-American faunas, such are: Poloniella cingulata Warthin, Ponderodictya 
punctulijera (Hall), Eridoconcha rugosa Ulrich 8z Bassler, E. arsiniata 
'(Stover), Ctenoloculina cicatricosa (Warthin) and the genera Aberroconcha 
r gen., Hollinella Coryell, Abditoloculina Kesling, and others. 

The excellent state of preservation of ostracods from the Devonian 
e* the Holy Cross Mountains, their diversity and abundance, make this 
region one of marked palaeogeographical interest. It is a cross-road of 
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faunal elements from the east and the west, as is among others also 
indicated by the presence of representatives of Eridoconchidae. Genera 
of this group (Aberroconcha n. gen. and Eridoconcha Ulrich 6: Bassler) 
have a very wide geographic and stratigraphic range. Beginning with 
the Ordovician they occur throughout the United States of America, 
as well as in the Siberian Platform (USSR) and in later times (Devonian) 
in Europe, too. 

Use has been made in the preparation of this paper of fossil material 
collected from four Middle Devonian profiles, involving Couvinian beds 
at Wydryszów and Grzegorzowice, and Givetian — at Skały and Swię- 
tomarz-Śniadka. Devonian outcrops at the just mentioned localities have 
yielded, in addition to ostracods, representatives of Tabulata (Stasińska, 
1958), Tetracoralla (Różkowska, 1954, 1956), Brachiopoda (Biernat, 1954, 
1959) and Trilobita (Kielan, 1954; Osmólska, 1957). The ostracod fauna 
is diversified and many species are very abundant, however such 
groups as the Eridoconchidae are extremely rare. On the whole, only 
some scores of specimens belonging to species of the genera Aberroconcha 
n. gen. and Eridoconcha Ulrich 8z Bassler have been discovered in the 
material containing many tens thousands of various ostracod carapaces. 
These have been obtained by washing marly and marly-argillaceous 
rocks more than half a ton in weight. With a few exceptions, the specimens 
are in a very satisfactory state of preservation. The shells are often 
filled with calcite, thanks to which very delicate internal chitinous 
structures have not been damaged. 

Besides forms described at some length in the present paper, the 
writer had the advantage of having at his disposal comparative material 
collected outside of Poland, most useful in his studies on the structure 
and texture of the carapace. Very valuable specimens of Aberroconcha 
from the Ordovician of the Siberian Platform have been most kindly 
supplied by Dr V. A. Ivanova of the Palaeontological Institute in the 
Academy of Sciences of U.S.S:R. in Moscow. These have been likewise 
described and included in the chapter on systematics. Moreover, several 
specimens of representatives of the genera „Eridoconcha” and Crypto- 
phyllus Levinson have been graciously sent by Dr S. A. Levinson of 
the Humble Oil and Refining, Co. of Houston, Texas. Specimens of 
Conchoprimitia ÓOpik were received through the courtesy of Dr A. L 
Netzkaja from the VNIGRI Institute of Leningrad, while many Devonian 
species from the Soviet Union have been kindly contributed by Dr 
E. N. Polenova of the same Institute. 

For the sake of comparison the writer has made use of living 
Adriatic ostracods turned over to him by Dr J. Małecki of the Palaeozoo- 
logical Laboratory at the Academy of Mining and Metallurgy of Cracow, 
also of Conchostraca (Estheria sp.) kindly supplied by the Zoological 
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Institute of the Warsaw University. Moreover the writer has found some 
interesting material of Conchostraca among Prof. R. Kozłowski's material 
of Upper Silurian rocks from Podolia. Many valuable specimens have also 
been collected by the writer from Ordovician and Silurian erratic blocks 
in Poland. 

The present paper has been written at the Palaeozoological Laboratory 
of the Warsaw University, under the guidance of Prof. R. Kozłowski, 
to whom the writer here expresses the warmest thanks for the unrestricted 
assistance tendered to him. Acknowledgements are also due to all the 
persons mentioned hereabove, for their friendly attitude in making 
available to him so many, often very valuable, specimens. 

The drawings and figures in this paper have been done by Mrs 
K. Budzyńska and Mrs D. Platajs, the microscopic sections have been 
photographed by Miss L. Łuszczewska, the English translation of this 
paper has been made by Mrs J. Humnicka, and the writer thanks them 
cordially, too. 


METHODS 


Problems here discussed concerning the origin and phylogeny of 
ostracods have been studied in the first place on an analysis of the 
skeletal parts of fossil forms. Particular attention was focussed on the 
structure and microscopic texture of shells. Palaeontological literature 
contains but very meagre data connected with such problems. Compara- 
tive systematic studies of this type have not, thus far, been made of shells 
pertaining to different groups of ostracods, even though they have 
proved of importance in what phylogeny is concerned. This is all the 
more so considering that criteria for recent forms cannot always be used 
in the case of many fossil groups. These studies necessitate very special 
and time-consuming methods, such as thin precisely oriented sections, 
serial sections, fluoridization (Sohn, 1956; Upshaw, Todd óz Allen, 1957), 
treatment of shells in acids, etc. 

The complicated structure of the carapace of Eridoconchidae 
Henningsmoen has, in the first place, been investigated by means of 
serial sections and fluoridization. The latter method is a very helpful 
one since it permits the observation of internal morphology without 
destroying the shell. The sections through carapaces of Eridoconchidae, 
as well as of Leperditiidae Jones and Healdiidae Harlton, have led to 
a thorough knowledge of their structural elements having taxonomic 
significance. By those methods it has been possible to clarify the 
complicated internal structure of the carapace of Aberroconcha n. gen. 
The dorso-central parts of: carapace lamellae invaginated into the interior 
of the valve (fig. 1), oceupy a space hardly 0.1 mm in width. In order 
to ascertain the exact sequence of the growth stages and their mutual 
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relation, the section must cut these elements centrally, for outside of the 
area of maximum convexity of lamellae they are intimately confluent 
and resemble the structure of valves in the genus Eridoconcha Ulrich 
$% Bassler. Observations of valves in transversal plane were supplemented 
by serial sections (text-pl. I), cut parallel to the longitudinal axis of the 
carapace. These serial sections have made it possible at least partly to 
reconstruct the spatial structure of the shell and the mode of development 
of the dorsal part (fig. 2 and 6). 

On thin slides the presence has been ascertained in valves of 
Bairdiocypris (Kegel), Pachydomella Ulrich and Condracypris (?) sp. of 
an internal, extremely thin and strongly chitinized lamella (fig. 14 A-C). 

As has already been mentioned above, fluoridization of shells is 
markedly helpful in the morphological studies of the carapace. Moreover, 
this method has been used when investigating the structure of the 
carapace. Recent ostracod valves are known to consist of three layers, 
the outer and the inner ones being chitinous, the middle one — calcareous. 
Among fossil forms a three-layered carapace has been ascertained in 
Leperditiidae only (Levinson, 1951). In other groups of fossil ostracods 
the carapace is not so well differentiated. Though a kind of inner layer 
has been noted in Bairdiocypris iicheimensis (Kegel), particularly so 
within the free marginal area (Krómmelbein, 1952, pl. 4, fig. 1 a-c), 
Krómmelbein's interpretation (l.c., p. 322) of that occurrence arouses 
some doubts (comp. p. 65—66 of the present work). No such structures 
have been observed on thin slides of the carapace of Palaeocopa, whose 
shell is colourless and with a cryptocrystalline structure. 

Fluoridization and thin slides cut through shells of various groups of 
Palaeozoic ostracods have revealed the presence in Leperditiidae and 
Bairdiocypris sp., as well as in other Podocopa (Condracypris (?) sp.), of 
a distinctly three-layered structure (fig. 13 A, B), while in representa- 
tives of Palaeocopa the carapace is most commonly two-layered (fig. 12 C; 
pl. II, fig. 1). In the course of fluoridization of shell, e.g. in Leperditiidae, 
the prismatic structure is not obscured, but quite contrary it becomes 
more stressed (pl. II, fig. 7). On the other hand, in Podocopa which have 
the shell with extremely fine calcite prisms, the primary microstructure 
is sometimes completely effaced (pl. II, fig. 5). 

In the group of Palaeocopa (the Leperditiidae excepted) presence of 
muscle scars is still an open question. In spite of the use of diverse methods 
such as fluoridization, polishing of the outer shell layer and cutting of thin 
slides, etching of shells by weak acid solutions, immersion in liquids with 
strong light refraction, particularly so in monobromnaphtaline (Triebel, 
1941), no adequate results have been obtained. These methods have only 
revealed the position of the muscle attachment which, as a rule, is 
indicated as a rounded area with stronger light refraction. In what the 
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muscle scars are concerned, excellent results have been obtained in 
Bairdiocypris sp. by treatment in a weak solution of hydrochloric acid, 
and for Bairdia sp. by fluoridization of shells. 

In treating rocks yielding ostracod shells;, marly and argillaceous 
deposits have been washed in water after being reduced to fragments 
by means of Glauber salt or lixiviation. In the case of limestone rocks 
roasting at high temperature (up to 900?C) and rapid cooling in water 
have been used. For this purpose the sediment was broken up into frag- 
ments of ca. 3 cm, which crumbled up after being subjected to repeated 
heating and cooling. A disadvantage of this method is the large per- 
centage of damaged shells (particularly so in the case of larger ostracods 
and of strongly ornamented forms). Sudden temperature change 
did not cause such strong disintegration of the shell in small and smoother 
forms resulting in a smaller number of damaged specimens. Neither does 
their microscopic structure alter, but they become whiter than the 
uncalcinated specimens, and covered with a minute network of cracks. 
By using the above described method it has been possible to isolate 
from the rock numerous shells of various groups of ostracods which have 
served as comparative material in the preparation of the present paper. 


TERMINOLOGY 


The terminology here used to define the morphological elements 
of the carapace of Eridoconchidae Henningsmoen is taken partly from 
earlier palaeontological and zoological works concerning Conchostraca 
(Grube, 1865; Raymond, 1946; Novoshilov, 1954, 1960). Terms accepted 
for and used in papers on ostracods (Schmidt, 1941; Hessland, 1949; 
Kesling, 1951 c; Jaanusson, 1957; Triebel, 1958 b) and other groups of 
animals have been introduced by the writer. Here below are given the 
morphological definitions for the main structural elements of the carapace 
in Eridoconchidae. Definitions of terms concerning the structure of the 
carapace in other ostracods cited in this paper are not given since they 
are commonly known and used. Brief explanations only accompany their 
illustrations. 

Nauplioconch = shell of the first (post-embryonal) growth stage, 
forming the umbo on a multilamellar carapace (fig. 1). 

Multilamellar carapace = a carapace consisting of moults not shed 
off during growth. The most common occurrence of this type of 
carapace is encountered in the Conchostraca. 

Lamella = an instar or a moult stage corresponding to a given 
growth phase of the multilamellar carapace with which it is closely 
morphologically connected. In a single lamella, not yet quite calcified, 
the following parts may be distinguished: a proximal calcified portion, 
by the present writer commonly referred to as the dorsal or hinge 
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lamella, the central one consisting of chitin — hence the chitin lamella, 
and finally the distal lamella, calcified as the dorsal one, and including 
the growth band (Raymond, 1946; Novoshilov, 1954) whose peripheral 
ends form the free edge of the shell during successive growth stages. 
At the base of the invagination of the lamella occurs a semicircular list. 
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Fig. 11 — Aberroconcha plicata n. sp., combined diagram viewed from the anterior 
part of the carapace 

A nauplioconch, B-J successive growth stages, 1 hinge, 2 dorsal lamellae, 3 growth bands 

(distal part of lamella), 4 interlamellar chamber, 5 chitinous lamella, 6 concentrie groove, 

7 free edge, 8 growth lines (concentric groove), 9 dorsal margin, 10 semicircular list. 


Growth band = the outer distal part of the carapacial lamella, 
corresponding ito adventral structures (Jaanusson, 1957) in ostracod 
carapaces from the Palaeocopa group. On a multilamellar carapace 
these elements are called concentric rings (Ulrich 8z Bassler, 1923a), 
ridges (Levinson, 1951), which indicate the number of lamellae com- 
posing the carapace. The particular growth bands are separated by 
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grooves, the so-called growth lines (Raymond, 1946; Novoshilov, 1954). 

Interlamellar chambers = free spaces produced by chitin lamellae, 
invaginated into the interior of the valve. Neither their origin nor 
function is fully understood (comp. p. 56—57). 

Bisecting line (Jaanusson, 1957) = a dark line (Adamczak, 1958) 
cutting — parallel to the surface of shell — the adventral structures. 
It constitutes the first stage (sinus) in the formation of a small free 
space within the growth band, in the present paper referred to as the 
lacuna. 


GENERAL PART 


ON THE ORIGIN OF OSTRACODS 


The origin and phylogeny of ostracods have not as yet been definitely 
clarified. Many of the problems connected therewith are still highly 
hypothetical. Zoological and palaeontological concepts advanced with 
regard to the phylogeny of these animals often disagree. A distinct 
lack is felt in this field of a constructive theory supported by both — 
palaeontological and recent materials. Neither will a solution of these 
problems be found in the views of Pokorny (1953, 1954, 1958), based 
on investigations of earlier authors (Miiller, 1894; Raymond, 1946), or 
in the classification and new systematic groups introduced by him. 
Many of the ostracod groups differentiated by Pokorny are not mutually 
related (Leperditiida Pokorny, Beyrichiida Pokorny, Podocopida Po- 
korny). 

In spite of the great abundance of the available fossil material it 
has not been possible more closely to correlate many of the extinct 
ostracod groups with the living forms. Essential differences occur even 
among fairly well known groups of primitive ostracods, to which in 
the first place belong Leperditellidae Ulrich 8z Bassler, 1906, and 
Leperditiidae Jones, 1856. Even though some authors (Bassler 8z Kellett, 
1934; Henningsmoen, 1953a) unite these groups into one superfamily, the 
Leperditacea, yet this standpoint has not been commonly accepted!. 

In what regards the Leperditellidae and the division of this family 
by Henningsmoen (1953a) into smaller taxonomic units: Leperditellinae 
Ulrich 8z Bassler, 1906, Eridoconchinae Henningsmoen, 1953, Concho- 
primitiinae Henningsmoen, 1953, this conception was then quite correct 
and expressed the opinions held and the state of knowledge at that 


1 Quite recently the genus Aparchites Jones, 1889, has by Polenova (1960b) 
been included into the Leperditellidae. Eo ipso, this family has automatically 
become a synonym of Aparchitidae Jones, 1901 (Pokorny, 1958). Moreover, Polenova 
has erected the superfamily of Aparchitacea to contain the families: Aparchitidae, 
Graviidae Polenova, Aechminidae Boućek. This group, together with the Leperdi- 
tacea, has been included into the Leperditiida Pokorny. 
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time concerning the morphological structure of shells of this group. 
Recent investigations, and particularly so data relating to the internal 
structure of Eridoconchidae have revealed some fundamental structural 
and morphological differences (fig. 2). Since they involve not only the 
remaining subfamilies of Leperditellidae, but the Palaeocopa as a whole, 
too, they have — on the base of their multilamellar carapace — been 


Fig. 2. — Aberroconcha plicata n. sp., schematic drawing of the carapace, oriented 
slightly obliquely towards the anterior part. Left valve shows in cross section 
a reconstructed spatial picture of chitinous lamellae. 


separated by the present writer into a distinct family, the Eridocon- 
chidae, and placed in a new suborder — the Eridostraca. This ńew group 
has some features in common not only with the Conchostraca (multila- 
mellar carapace), but with the Ostracoda, too (ability to produce 
a unilamellar calcite carapace). Among the ostracods the Eridostraca 
occupies an exceptional phylogenetic position. 

Moult stages are of particular significance in the study of ostracod 
phylogeny. They are an important factor in the study of the past history 
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of these animals. Moreover, they permit to ascertain the modes of 
changes through which their evolution was realized (Adamczak, 1959). 
Palingenetic characters are frequently preserved on young shells; these 
provide very sound suggestions for the determination of mutual 
relationships between the lower taxonomic groups. The youngest stages 
would indeed be here of greatest significance, but unfortunately, owing 
to unfavourable conditions, they are but seldom preserved in the fossil 
state. 

During the latest years, with the purpose of clearing up taxonomic 
and phylogenetic problems, much attention has been focussed on the 
study of the microscopic structure of the carapace by means of thin 
slides (Hessland, 1949; Triebel, 1950; Spjeldnaes, 1951; Levinson, 1951; 
Krómmelbein, 1952; Jaanusson, 1957; Kesling, 1957a; Adamczak, 1958). 
Application of this method permits to take into account characters 
which, thus far, have scarcely received due attention. It seems that, 
besides ontogeny, investigations carried on from this standpoint permit 
to trace changes of phyletic importance independently of those in the 
ornamentation of shell. In the course of research work on the Eridocon- 
chidae, it was found that structural studies of fossil ostracods may help 
to solve many problems other than taxonomic. It has been ascertained 
that the cryptocrystalline structure of the carapace of Eridoconchidae 
is common to many groups of Palaeocopa, the Leperditiidae excepted. 
These, on the other hand, display an astonishing resemblance with the 
Podocopa (in the sense of Miller, 1894). Observations made during the 
study of this problem likewise shed some light on the origin of the 
ostracod carapace and on ostracods in general. They permit to understand 
better the evolutionary trends of these animals from a different aspect 
than has been done heretofore. It seems that considering the origin of 
the carapace, the ostracods correspond to a group rather diphyletic than 
monophyłletic. 

In what regards the opinions held by palaeontologists concerning 
the phylogeny of ostracods, probably the most popułar hypothesis is 
that first advanced by Ulrich and Bassler (1931) postulating that the 
bivalved Cambrian Archaeostraca from the group of Bradoriidae 
Matthew and Beyrichionidae Ulrich 8z Bassler may correspond to the 
ancestors of ostracods. These authors write: „For the reasons mentioned 
wę are confident that the Bradoriidae and allied Cambrian Crustacea 
are not true Ostracoda. However, as they precede the Ostracoda in time, 
it is quite probable that the latter were derived from the earlier Brado- 
riidae and Beyrichionidae” (l.c., p. 3). This standpoint was subsequently 
accepted by Raymond (1946) and many other palaeontologists. 

The Cambrian Archaeostraca have no definite taxonomic position; 
they are considered as Arthropoda incertae ordinis (Shrock 82 Twenhofel, 
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1953). This does not diminish the interest they arouse since it is among 
them that we should most likely search for ancestors not of ostracods 
only, but of other groups of Entomostraca, too. 

Without now developing in detail these ideas, the writer wishes 
to recall here the opinions of zoologists concerning the problem of 
ostracod phylogeny (Grobben, 1892; Giesbrecht, 1921) which, as a rule, 
are neglected by the palaeontologists. Miller's (1894) conception will 
not be here considered, as not bearing much significance on questions 
studied in this paper. That author does not, indeed, concern himself 
with the concrete group of the ancestors of these animals, but presents 
only the hypothetical ,,„prae-ostracod” form (Protoostracoda Skogsberg). 
Far more interesting are the opinions advanced by Grobben whose 
chief assertments have been confirmed by palaeontological evidence. 

In a short report „Zur Kenntnis des Stammbaumes und des Systems 
der Crustaceen” Grobben (1892) discusses three morphological types 
of the living Phyllopoda (Branchipus, Apus and Estheria) which simul- 
taneously reflect the evolutionary trends in this group of animals. 
According to that author, the type Estheria has certain features in 
common with ostracods, as well as with Cladocera, and this does not 
certainly arouse the slightest doubts. As regards the ostracods, Grobben 
thinks (l.c., p. 247) that ,,... lassen sich auch hier geniigende Anhaltspunkte 
gewinnen, welche die Herleitung der Ostracoden von einer Estheria- 
-Typus angehórigen Urphyllopoden zu stiitzen vermógen”. These 
„Anhaltspunkte” are foremost the laterally compressed body and the 
„bivalved” carapace protecting the body. The latter is, according to 
Grobben, an element of a great significance in the interpretation of 
ostracod phylogeny. Grobben's considerations were based on Myodocopa, 
representing today the most primitive body type, and providing suitable 
material for comparative studies. Disregarding, however, this side of the 
problem, the present writer focusses his attention chiefly on palaeonto- 
logical materials (Eridoconchidae), which support Grobben's hypothesis 
that forms of the conchostracoid type with concentric growth lines may 
have been the ancestors of ostracods (though of not all of them). 

Giesbrecht (1921) disputes the main concepts of Grobben and rejects 
his leading idea. He discusses but the aspect of the problem of phyletie 
significance, namely the comparative anatomy of the body, disregarding 
elements studied palaeontologically. In Giesbrecht's opinion (1.c., p. 227) 
the shells are convergent structures, consequently of small significance 
in phylogenetic speculations. Hence that author does not, contrary to 
Grobben, trace the ostracods back to the Conchostraca, but to Proto- 
straca, i.e. to a hypothetical ancestral group from which may, indeed, 
descend all the Crustacea after they had passed the stage differentiating 
them from the Copepoda. Giesbrecht's views are not confirmed by fossil 
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evidence and it seems that his inferences are one-sided, since they are 
based on evaluation of recent materials only. 


STRUCTURE OF CARAPACE OF ERIDOCONCHIDAE 


Outer morphology of shell 


The carapaces of Aberroconcha n. gen. and Eridoconcha Ulrich % 
Bassler are distinguished by an extremely characteristic type of orna- 
mentation due to their peculiar mode of growth. The outer surface of 


Fig. 3. — Aberroconcha plicata n. sp., combined diagram as seen from the dorsal 
part of the carapace; right valve polished up to midheight 
F-J lamellae of last growth stages, 1 interlamellar chamber, 2 chitinous lamella, 


the carapace, consisting of calcite, is marked by numerous (up to 10) 
concentric bands and grooves (fig. 1, 2), in literature frequently referred 
to as ridges (Ulrich 8z Bassler, 1923a; Levinson, 1951) or Pace tię 
rings (Harris, 1931), sometimes as concentric bands (Matern, 1929). This 
type of ornamentation displays certain analogies with pelecypod 
ornamentation, as is mentioned by Coryell and Williamson (1936). 
As regards comparison with the last named group, it must be stressed 
that the growth pattern is here entirely different. In pelecypods the 
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growth of shell is essentially continuous, while in Eridoconchidae 
distinctly periodical. In the latter group each band may be interpreted 
as a definite growth or moult stage. 

In Eridoconchidae the carapace outline is ovate, posteriorly cordate 
(Harris, 1931; Keenan, 1951). The particular grooves and bands paralle! 


Fig. 4, — Aberroconcha plicata n. sp., longitudinal section of carapace, cut below 
the invagination of the last growth stage 
F-I layers of last growth stages 

the free edge and converge below the umbo (fig. 3), which is formed 
by the first growth stage, here referred to as nauplioconch. This is 
directed slightly to the front and hence is helpful in determining the 
orientation of carapace. The umbo is variously shown. In Aberroconcha 
it is conspicuous, in Eridoconcha (though this is no rule) the apex of the 
carapace is slightly flattened. 

Shape of the carapace of Eridoconchidae varies. Most likely it was 
strongly affected by environmental conditions and depends also on the 
development of the animal's body. It may be considered to be a resultant 
of the action of these two factors. Dorsally and ventrally they are 
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distinctly stream line in shape, with a smooth surface, occasionally 
only marked by minute punctae on the growth bands. 

The valves of the carapace are symmetric. No cverlapping or shifting 
of valves has been noted (fig. 1, 4). The hinge-line is straight and short, 
placed in a depression, with both its ends meeting the free edge at an 
obtuse angle. The hinge is simple, freely confluent with one another 
on either valve, without forming differentiated structures. The free 
edge of the valve is formed by the last band. The number of the bands 
in Eridoconchidae varies from 6 to 10 (without the nauplioconch). This 
number reflects the primitive character of the carapacial structure 
and is of marked taxonomic and phylogenetic significance. The maximum 
number of growth (moult) stages, ascertained in Beyrichiidae Matthew, 
is eleven (Spjeldnaes, 1951). These agree with the number of growth 
stages in Eridoconchidae. We may infer that this character (11 growth 
stages) is the upper limit attainable by ostracods of the Beyrichiidae 
group and that it corresponds to the number of growth stages in 
primitive Eridostraca. 

The individual variability of shell is likewise connected with its 
individual development. Ontogeny of the carapace may be traced on one 
specimen in which all the growth stages have been preserved. In the 
fossil state, however, young shells are known with a small number 
of lamellae (growth bands). They are markedly smaller than the adult 
individuals. Moreover, they differ from adult forms in the valve outline 
which varies strongly during the growth process (fig. 18, 21). Usually 
the posterior area of the carapace is more strongly developed than 
the anterior, so that the mutual ratio of these parts is 1:1.83. With 
growth these proportions gradually alter and in adult forms they are 
1:1.24. The more intense growth of valve in the caudal direction during 
the initial growth stages may probably be accounted for by the addition 
to the body of new segments. In connection with problems concerning 
the young forms we should take into the account that frequently such 
individuals may be described as adult forms with a lesser number 
of lamellae on the carapace. It is not excluded that Eridoconcha 
minutissima Ivanova, described from the Ordovician of the Siberian 
Platform, represents indeed such a young form. This is indicated by 
the small size of shell and the few growth bands (comp. p. 838). 

The size of shell in Eridoconchidae varies. The largest shells in 
the Devonian of the Holy Cross Mountains are noted in Aberroconcha 
plicata n. sp.: approx. 1.08 mm, while the smallest ones are those in 
E. granulijera n. sp. — 0.62 mm, and EF. arsiniata (Stover) — 0.50 mm. 
The length/height ratio within the studied species of the genus 
Aberroconcha and Eridoconcha varies, too. In A. plicata n. sp. the mean 
length/height ratio is 1:1.26, in A. devonica n. sp. 1:1.16. Shells of the 
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last named species are more circular, while in the former one they 
are slightly elongate. Analogous changes have been observed in E. rugosa 
Ulrich 8z Bassler (mean L/H being 1:1.39) and in the related E. granu- 
lifera n. sp., where it is 1:1.33. On the whole, it may be observed that 
during the process of phylogeny these extremely conservative represen- 
tatives of Eridoconchidae tend to produce a rounded carapace. 

A peculiar problem is presented by the microornamentation of 
the carapace noted on detached valves of E. granulifera n. sp. in 
transmitted light and under strong magnification (% 450), (see fig. 22). 
It consists of a network with polygonal meshes. Moreover, in one of 
the species (E. rugosa), on partly decalcified valves, minute pits 
(canalicules) strongly resembling the pores (fig. 8) in living Conchostraca 
(Grube, 1865) have been noted to occur in the free margin area, as 
well as on the last growth band. 


Detailed morphology and architecture of the carapace 


A shell of the Eridoconchidae is a structure consisting of nu- 
merous lamellae, underlying one another, each successive lamella 
being larger that the preceding one by a fixed value, approximately 
corresponding to the numerical values of Brooks” law (vide Kesling, 
1951b, 1952c, 1953d). Observations described in the present chapter 
are based on thin and serial sections (text-pl. I) and fluoridized shells 
belonging to Aberroconcha and Eridoconcha. As a rule within these 
forms two architectural patterns of the carapace may be differentiated: 
1) aberroconchoidal and 2) eridoconchoidal. 


The aberroconchoidal type is distinguished by a highly complex 
structure, readily observable only in sections normal to the longitudinal 
axis of the shell, or in longitudinal sections (fig. 1, 3). 

The cross section of the shell reveals a number of lamellae, each 
one being a structure independent from the preceding one. This 
structural pattern has been ascertained in Aberroconcha magna (Harris), 
A. plicata n. sp. and A. devonica n. sp. In the first named species (fig. 9 
A, 17) lamellae of the early growth stages (I — III) consist of calcite 
and are closely adherent. The first lamella is referred to as the 
nauplioconch. Beginning with stage IV the growth stage displays 
a different structure. In the proximal part sloping into the dorsum 
and in the free edge they are calcareous, while centrally they are 
chitinous. This structural pattern is consistently followed to the last 
stage of growth. Chitinous lamellae, forming each moult stage of which 
the carapace is composed, call for special attention. They are domed 
into the interior of the shell and do not lie close together, but produce 
a sort of chambers. So far this pattern of structure has not been noted 
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Fig. 5 A. — Diagrammatic sections of the distal part of carapace in outer view: 
A Aberroconcha magna (Harris), B 4. plicata n. sp., € Eridoconcha rugosa Ulrich %z 
Bassler, D Cryptophyllus oboloides (Ulrich śz Bassler) 

D-I successive phases of the last growth stages, 1 lacuna, 2 bisecting line (shallow bay — 
sinus), £ concentriec (U-shaped) groove, 4 broad bay or fold, 5 semicircular list. 


Fig. 5 B. — Diagrams of inner surfaces of valves; for explanations — see fig. 5 4. 


in any one ostracod group and it seems that among Eridostraca they are 
typical solely in representatives of Aberroconcha n. gen. The species 
A. magna represents the most primitive type of carapacial structure 
within the group of Eridoconchidae. Its lamellae are but slightly 
calcified, while their chitinous parts occupy a fairly large area of the 
shell. In thin sections of these forms the chitinous lamellae are distinct 
as dark lines (pl. I, fig. 3). During the process of fossilization, secondary 
'mpregnation of calcium carbonate has been noted on these dark lines, 
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displaying a different microstructure than the remaining elements of 
the carapace which have a cryptocrystalline structure. 

Stronger morphological differentiation is displayed by the aberro- 
conchoidal type of carapace in Aberroconcha plicata n. sp. (fig. 1, 2; 
pl. I, fig. 1, 2 a, b). It seems very probable that this species is a successive 
morphological link of the same evolutionary trend. Both these species 
although congeneric are not closely related to one another, belonging 
to different phylogenetic trends. Independently of that fact they 
probably represent the gradual transformations of forms belonging to 
the group of A. magna (Harris) in the early evolutionary stage during 
the Ordovician, or maybe at the boundary of the Cambrian and Ordovician. 
In the species A. plicata n. sp. the calcification of lamellae is further 
advanced. Their chitinous surface has decreased in favour of the 
calcareous ones. These differences are particularly striking when 
comparing the final growth stages in forms A. magna and A. plicata 
n. sp. (fig. 9 A, B). In the latter species the distal calcareous parts of 
lamellae have grown proximally. The surface of calcareous lamellae 
converging to the dorsal area has likewise increased. These changes 
have resulted in increased capacity of the domicilium, while the 
chitinous lamellae form smaller air chambers. The particular growth 
bands in A. plicata are characterized by great uniformity. Morphologi- 
cally they are but little differentiated, while in A. magna they form 
a kind of „podium” — in the last bands particularly so (fig. 5 4, B). 
The concentric grooves separating them are U-shaped in section. 
According to Levinson (1951), the shape of the groove is taxonomically 
important. However, it may be actually asserted that on the same 
individual of Aberroconcha magna the section of the sulcus varies with 
the growth of the shell. An analogous phenomenon has been noted also 
in representatives of the genus Eridoconcha (E. granulifera n. sp.), 
(comp. p. 84). During the early growth stages the groove is V-shaped, 
being U-shaped in the last growth stages. In A. plicata n. sp. or A. 
devonica n. sp. the groove is invariably V-shaped in section. The - 
realization of either of these two types of sulcus is controlled in the 
_ first place by the structure of the growth band. The more this resembles 
the „velate ridge”, the greater probability 'to produce a U-shaped 
sulcus. 

As has already been mentioned, the chitinous elements invaginated 
into the interior of the valve do not touch one another. In longitudinal 
section (fig. 3) it is seen that lamellae of the older growth stages overlap 
the younger stages. The maximum number of chambers formed by 
chitinous lamellae (text-pl. I, K), noted on one section, is three. On 
the outer surface of fluoridized carapaces the chambers resemble 
a string of vesicles decreasing dorsally. On the inner surface of shell 
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they form surfaces (fig. 6) diverging at the base of the dorsal area. The 
process of calcification involves a larger area dorsally and this gradually 
shifts to the ventral side. In A. devonica n. sp. this process is fairly well 
advanced. Dorsally nearly all the lamellae have been calcified and 
this process is accompanied by the disappearance of chambers in this 
zone, while in the central portion of shell changes are but small (fig. 9C). 
This species ends up the morphological series of the aberroconchoidal 
type. The last two species of Aberroconcha (A. plicata n. sp. and 
A. devonica n. sp.) are closely allied with one another and at the same 
time they correspond to the same phylogenetic line. 

The eridoconchoidal type of carapace morphology is, in the first 
place, encountered in representatives of the genus Eridoconcha Ulrich % 
Bassler, and in some Conchostraca species found by the writer in Upper 
Silurian beds of Podolia. Species E. rugosa Ulrich $ Bassler, E. granulifera 
n. sp. and E. arsiniata (Stover) are representatives of the eridoconchoidal 
type of the carapace. In these forms the lamellae of the carapace have 
been completely calcified and mutually adhere throughout the surface. 
Hence, the shell is massive and heavy. The number of lamellae continues 
to be considerable, ranging from seven to eleven. This morphological 
type of the carapace is linked by transitions with the preceding one and 
there is no sharp boundary between them. The fundamental difference 
lies in that the latter forms lack air chambers, though some carapaces 
bear traces of them preserved as slightly corrugated calcite lamellae. 

In representatives of Eridoconcha the carapace morphology is 
simple. On the whole they are poorly differentiated forms with mono- 
tonous ornamentation. Size and contour of shell are, in the first place, 
subject to some variations. The growth bands, i.e. the distal parts of 
lamellae are still more conservative characters, subject to only 
unimportant changes. Practically speaking, the shells of Eridoconcha 
are hardly distinguishable from those of Aberroconcha n. gen. on outer 
morphology only. This question is far simpler in the case of representa- 
tives of the genus Cryptophyllus Levinson (Levinson, 1951) related 
with them. The latter have distinctly fewer lamellae on the carapace 
and their valves are subject to far more important variations. The 
decreased number of lamellae is correlated with a process of marked 
biological significance, i.e. the ability to shed moults which, in their 
ancestors (Aberroconcha n. gen. and Eridoconcha), formed a carapace 
morphologically greatly complicated. The species referred to the genus 
Cryptophyllus and the allied representatives of the genera Milleratia 
Swartz and Schmidtella Ulrich are, taxonomically speaking, a separate 
oroup, but nevertheless related to the Eridoconchidae. 

"In what concerns the structure of carapace in Eridoconcha, it 
displays strong resemblance to shells of certain more closely not 
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sp.;. schematic drawing, showing 
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which the earliest growth stages 
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Fig. 7. — Conchostraca gen. 8z sp. indet., transverse section of left valve, partly 


reconstructed (broken lines); Upper Silurian of Podolia. 
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determinate Conchostraca from the Upper Silurian of Podolia, collected 
by Kozłowski from the Czortków formation, which has yielded the 
well known brachiopod fauna with Mutationella podolica Kozł. (Ko- 
złowski, 1929). These shells, unfortunately strongly damaged, were 
built exclusively of calcium carbonate. In cross section (fig. 7) we may 
observe their lamellae and thickened growth bands. The dorsal margin 
area forms a strongly extended surface, resembling analogous structures 


in living Conchostraca. The number of lamellae was up to 13. The 


most noteworthy fact is that so far Conchostraca with calcareous shells 
and concentric growth bands have not been recorded from Silurian 
rocks. Devonian forms which, in the opinion of many authors 
(Raymond, 1946; Novoshilov, 1953, 1960), represent the earliest type of 
these crustaceans, have a chitinous carapace. Representatives of this 
group of animals found in Silurian beds reasonably suggest that its 
history lasts over a far greater span of time than has heretofore been 
supposed. It is not excluded that they constitute a link between the 
Cambrian representatives of Lepidittidae Kobayashi and the Devonian 
forms. Neither are they referable to the Eridoconchidae, for they 
display a number of fundamental differences from that group, such 
as: large number of lamellae (13), development of the hinge marsin 
and dimensions greater than those in typical Eridoconchidae. 

Observations made during the study on Eridoconchidae reveal that: 
1) their carapace was a multilamellar (up to 11) structure reflecting 
the growth stages of the valve, and 2) that the calcification of lamellae 
was gradually realized during the evolutionary process of this group 
of animals, while in their ancestors the lamellae were most likely built 
of chitin. ŁC 


Differences and affinities of shell in Eridoconchidae and living 
Conchostraca 


Schmidt (1941) was the first to call attention to the fact that the 
carapace of the genus Eridoconcha greatly resembles that of Concho- 
straca. Hence, he referred them to one of the families (Cyclestheriidae 
Sars) of that group of animals. Novoshilov (1953), an outstanding 
authority on fossil Phyllopoda, thinks the genus Eridoconcha to be 
a representative of the ostracods, postulating that the concentric 
ornamentation is not a diagnostic taxonomic criterion of fossil Con- 
chostraca (1953, p. 6). Moreover, in all the works available to the writer, 
the genus Eridoconcha is invariably assigned to the ostracods. Actually, 
however, in what the structure of carapace is concerned, this group 
shows marked similarities with Conchostraca. With a view of clearing 
up these relations, the writer has investigated the carapace of certain 
living Conchostraca. In the light thrown by these studies the multila- 
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mellar structure of Eridoconchidae and the problem of the „retention 
of moults” (Levinson, 1951) seems to be soundly clarified. 

The carapace of the Conchostraca is chitinous and is but to a small 
extent subject to calcification. Nevertheless, as it has been afore men- 
tioned, in certain fossil forms from the marine Silurian deposits of 
Podolia, the carapace was completely calcified (fig. 7). Probably, in 
connection with their gradual migration from salt to brackish and fresh 
water basins, these forms lost the ability to accumulate carbonate 
salts, whose concentration percentage among organisms living in this 
environment is markedly low. Their shells are made up of many 
chitinous lamellae underlaying one another. On the outer surface 
of the carapace they form growth bands separated by concentric 
grooves. Grube (1865) has studied the carapacial morphology of these 
animals in great detail and the comparative studies here described have 
been based, among others, on that author's data. 

The shell of the living genus Estheria Riippel is easily etched after 
being for some hours immersed in KOH (Grube, 1865), where it becomes 
swollen. Subsequently, therefore, the successive lamellae of the carapace 
may be easily separated one from another. Under the microscope these 
lamellae reveal a characteristic mesh-like ornamentation, by Grube 
referred to as „Netzwerk”. It also occurs on the bands of growth, but 
there it is obscured by additional ornamentation of this part. In fossil 
forms, in which the ornamentation pattern on concentric bands is subject 
to strong variations, this reticulafion has, among others, been 
encountered in Glyptoasmussidae Novoshilov (Novoshilov, 1960). Traces 
of it have by the writer been observed also in Eridoconcha granulifera 
n. sp. (comp. p. 46). Moreover, this reticulated pattern likewise occurs 
in living ostracods of the species Cythereis prava Baird (Miller, 1894, 
p. 91-98). In the last named species the network consists of chitinous 
rods, often invading the calcareous lamella, while in other forms they 
adhere to them on the inner side (Bairdia McCoy). It seems that some 
vestiges of analogous structures may be observed in other fossil forms 
of the group Palaeocopa, e.g. in Kozłowskiella (Pribyl) (Adamczak, 
1958), Hibbardia Kesling (Kesling, 1957a) and in Trachyleberis tubulosa 
Triebel (Cytheridae Baird), (Triebel 8z Klinger, 1959). 

The reticulated ornamentation on the surface of chitinous carapace 
has likewise been noted in Cambrian Archaeostraca (Hipponicharion 
Matthew). It resembles the ornamentation of Glyptoasmussidae. In 
Cambrian forms the structure of this type of ornamentation suggests 
that it re-inforced the carapace, contributing to its elasticity and 
resistance to deformation. How far these structures are homologous, 
still remains an open question. Is the ,Netzwerk” a vestige of the 
primary chitinous carapace, or is it a convergent structure produced 
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independently by the various cerustacean groups? The solution of this 
problem may be of great phylogenetic ' significance, since certain 
Cambrian  crustaceans (Bradoriidae Matthew and Beyrichionidae 
Ulrich 8z Bassler) have been supposed to be the ancestors of ostracods 
(Ulrich 8z Bassler, 1931). 

Comparative studies on the Eridoconchidae and Conchostraca, and 
still more so morphological observations of the representatives of 


005mm 


SWABŻ mgla 


PLLLLRAANH 


01mm 


5 W 


Ę 


Fig. 8. — A Eridoconcha rugosa Ulrich ś6z Bassler; schematic drawing, showing 

pores on partly decalcified shells at the boundary of the growth bands; B Estheria 

sp., schematic drawing, showing presence of pores at the boundary of growth bands 
in a recent form; C Estheria sp., fragment of chitinous mantle with setae. 
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Aberroconcha and Eridoconcha, lead to the conclusion that these two 
groups are related. This is indicated by the following characters: 
1) multilamellar carapace, 2) minute pits of the growth bands (E. rugosa) 
(fig. 8), and 3) reticulation-,,„Netzwerk*, which may be traced in 
Eridoconcha (E. granulata n. sp.). 

The multilamellar carapace, common to both these groups, is the 
essential feature suggesting the relationship between Eridoconchidae 
and Conchostraca. Though in the opinion of most authors the Concho- 
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straca did not occur before the Devonian (comp. Raymond, 1946; 
Novoshilov, 1954), forms with concentric growth lines of the concho- 
stracoid type occur already in the Cambrian (Fordilla Walcott and 
Lepidita Matthew). According to Raymond (1946, p. 304), ,,... both show 
growth-lines, and, technically I do not see any way of excluding them 
from the Lioestheriidae. Possibly they are ancestors of the Conchostraca, 
but until Upper Cambrian, Ordovician, Silurian and Lower Devonian 
connecting links are found, it is probably wise to leave them in their 
present uncertain position.” The present writer does not believe their 
position so uncertain as is thought by Raymond, since the hiatus between 
the Upper Cambrian and the Lower Devonian is partly filled up by 
a specimen of Conchostraca, found by the writer in the Silurian (comp. 
p. 51), and, to a certain extent, by the Ordovician Eridoconchidae. 


Retention or initiation of moults? 


Multilamellar carapaces must be considered as quite exceptional 
among ostracods, for as a rule the shell of these animals consists of one 
lamella only. Levinson (1951) was the first thoroughly to investigate the 
multilamellar carapace. Independently of that author, this problem 
has also been studied by Egorov (1954). 

Levinson, who was the first to take up the problem of multilamellar 
carapaces, asserts that: „Both of the genera Eridoconcha and the new 
genus Cryptophyllus exhibit a many-layered shell which appears to 
be formed by the retention of molts. It is proposed that the cohesion 
of these molts is not dependent on the carapace but it is a specialised 
adaptation of generic importance” (Levinson, 1951, p. 553). As is stated 
by Levinson himself, the hypothesis of the retention of moults had 
been advanced in earlier papers by Swain and Bollin, and by Drake, 
in 1940 (Levinson, 1951). Henningsmoen (1953a) also concerned himself 
with that problem and succeeded to discover analogous occurrences 
in representatives of the genus Conchoprimitia Opik and Ectodemites 
plummeri Cooper. Of some interest is also a report by Egorov (1954) on 
the multilamellar shells in forms of the „Astarte” socialis Eichwald 
group. These used to be assigned among the pelecypods, but Egorov 
proved that they actually belong to Eridoconcha. He states that: „In 
sections, thin sections and samples it may be observed that the shells of 
Astarte socialis Eichw. consist of several layers whose numbers 
correspond to the numbers of growth lines” (L.c., p. 25). 

In the light of Levinson's studies (1951) the „retention” is 
a distinctly adaptative feature, restricted to a small group of forms. 
When viewed from this standpoint, this process acquires peculiar 
characters, since the purpose of the adaptation itself is not clear. We 
do not know what factors influenced the animals to carry the burden 


ERIDOSTRACA — A NEW SUBORDER OF OSTRACODS 55 


of the moultings and subsequently, with the lapse of time, to lose this 
ability, for, as is mentioned by Levinson on p. 557: „The evolution of 
this group is toward a decrease in the number of specimens consisting 
of only one or two molts”. 

According to Levinson, the problem of the retention of moults 
suggests, too, that these multilamellar forms descended from ancestors 
with a unilamellar carapace. Such a conception explains well that 
„author's statement that the carapace of the genera Eridoconcha and 
Cryptophyllus ,,... is a specialized adaptation of generic importance”. 
Our knowledge of these ancestors is very inadequate. The collected 
materials and observations, however, permit the problem of „the 
retention of moults” to be put in a different light. In Eridoconcha and 
Aberroconcha the shells consisted of many lamellae (7-11) and it is 
reasonable to suppose that this was the original condition of the 
structure of the carapace, inherited from ancestors of the Conchostraca 
group. The remaining forms with fewer lamellae (6-1), to which 
Cryptophyllus belongs foremost, referred by the present writer to 
Eridostraca, too (comp. p. 71—72), realize a new structural type of the 
carapace. It seems highly probable that shells in representatives of 
this genus do not, as has been suggested by Levinson (1951), illustrate 
„retention”, but the initiation of moults (fig. 9). In this connection we 
may infer that the reduced number of lamellae in shells of these 
animals (the maximum number of lamellae in Cryptophyllus being 6) is 
to be regarded as a proterogenetic character (Schindewolf, 1927, 1950). 
Species of Cryptophyllus may be considered as a link in the morpholo- 
gical chain uniting forms of the conchostracoidal type (Eridoconchidae) 
with the typical representatives of ostracods such as Milleratia and 
Schmidtella. Observations thus far made suggest that representatives 
of Conchoprimitia ÓOpik, which had made their appearance as early as 
in the Ordovician, evolved according to a similar pattern as Cryptophyl- 
lus. This is indicated by traces of earlier moult stages, the simple 
structure of the carapace, the medial sulcus and a kind of velar structure 
within the free edge of valve (fig. 11 B). A number of species of this 
genus (Conchoprimitia gammae Opik, C. deminuata Opik, C. tallinnensis 
Opik, et alii) have coherent valves of moult stages (Henningsmoen, 
1953a; Jaanusson, 1957; Sarv, 1959). In this case, too, we may speak 
about moult stages fixed on the carapace of mature forms as of 
a proterogenetic phenomenon. These animals had acquired the ability for 
nearly complete moulting which in our considerations here is regarded 
as a taxonomic and phylogenetic factor of great importance. They 
probably descend from forms of the Eridoconchidae-type. This group 
though provided with many primitive features, e.g. partly calcified 
lamellae (A. magna, A. plicata n. sp.), displays many progressive features 
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during its evolutionary process. The most noteworthy of them are the 
ability to assimilate carbonate salts and their excretion as calcified 
lamellae. The bulky multilamellar carapace safely protected the animal's 
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Fig. 9. — Schematic transverse sections of shells: A Aberroconcha magna (Harris) 

B A. plicata n. sp., C€ A. devonica n. sp. D Eridoconcha rugosa Ulrich % Bassler, 

E Cryptophyllus oboloides (Ulrich % Bassler), F Milleratia shideleri Levinson (after 
Levinson, 1951). 

Carapaces of these species correspond to a inorphological series passing from the 

mulitilamellar carapace of Eridostraca to the unilamellar carapace of typical ostracods 
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body against danger, but at the same time hampered its free movements 
on the sea floor. It seems that interlamellar chambers (comp. MIBALE TE 
pl. I, fig. 1, 2b) to a certain extent counteracted this ballast. They were 
produced by chitinous lamellae invaginated into the interior of shell 
and corresponding to the successive growth stages (Aberroconcha). This 
type of „hydrostatic” organ, however, did not occur consistently as is 
suggested by their complete calcification and compactness in carapaces 
of Eridoconcha Ulrich 8: Bassler (fig. 9 D, 23). The occurrence of an 
essential change, corresponding to Severtzoff's (1949) aromorphosis, 
was most likely responsible for the establishment of the process of 
moulting. During the first evolutionary stage, it involved the youngest 
growth stages only, while the older moults were not shed. This pattern 
of evolutionary change resembles — as has already been mentioned — 
Schindewolf's proterogeny (1950, p. 251), in which „die Ascendenten 
sind also hier nicht mit Hilfe der jugendlichen und mittleren 
Entwicklungsstadien zu ermitteln, sondern auf Grund der Altersfor- 
men”, 

A few remarks must here be made on the so-called „combined 
retention” discussed by Levinson (1951, p. 555). This process consists 
in the disturbed sequence of the moult stages. Namely e.g. instars III, 
V and VI are present on the carapace, while instar IV is missing. 
Actually, however, it is the last growth stages that come here into the 
question (the examples are taken from representatives of Cryptophyllus), 
namely instars VI, VII, VIII and IX, instar VII corresponding to 
Levinson's instar IV. The shells of the earlier instars have already been 
shed (I-V). The lack of one of the intervening instars (VII) is difficult 
to explain. Possibly we might in this case be dealing with a disturbance 
of the growth process (longer break between the moult stages), but 
a natural falling out of that instar without disturbing instar VI is 
inadmissible. 

In what concerns the process of „retention” in Ectodemites 
plummeri Cooper (Henningsmoen, 1953a), the writer believes to be 
dealing here and in several other cases mentioned later with retained 
moulting. In this species the preceding growth stage had, indeed, been 
stopped, but owing to a probable purely mechanical reason. These are 
highly specialized forms and the earlier growth stage still present 
on the carapace is but very loosely connected with the adult stage. 
Valves thus joined do not adhere tightly (vide Cooper, 1945, pl. 57, 
fig. 32) as in Cryptophyllus or Conchoprimitia. Analogous occurrences 
have been noted in Kozłowskiella (Piibyl), (Adamczak, 1958, p. 79) and 
m very doubtful forms of „Conchoprimitia” polinae Nazarova (vide 
'gorov, 1954). Structures observed in these forms have nothing in 
sommmon with the multilamellar carapace of Eridoconchidae, nor may 
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these cases be correlated with the initiation of moulting in Cryptophyllus 
and Conchoprimitia. In these forms the young moult stages are tightly 
adhering, while the marginal area forms a sort of growth bands. The 
initiation of moulting is fairly well illustrated by examples taken from 
Levinson (1951, pl. 77, fig. 6a-9a), concerning Eridoconcha and 
Cryptophyllus. In Keenan's paper an analogous phenomenon is exempli- 
fied in representatives of „Eridoconcha” marginata (Ulrich), (vide 
Keenan, 1951, pl. 79, fig. 13-15). Forms figured by Levinson and Keenan, 
and referred to Eridoconcha Ulrich 8z Bassler, are, in the writer's opinion, 
rather to be regarded as representatives of the genus Cryptophyllus 
(comp. p. 12). 


The origin of the unilamellar carapace in some representatives of the 
ostracods 


The origin of the unilamellar ostracoid carapace is a complex 
question. Its realization may be traced through the genera Aberroconcha, 
Eridoconcha, Cryptophyllus, Milleratia and Schmidtella. Morphologically 
these genera not only display many comparable elements in the 
structure of shell, but moreover they indicate close mutual relationships 
(Levinson, 1951; Keenan, 1951). 

The genus Aberroconcha, occurring since the early Palaeozoic, 
belongs to very primitive crustaceans which, on the one hand, exhibit 
features common in Conchostraca (multilamellar carapace), on the 
other hand—those of ostracods (calcareous carapace tending to produce 
a unilamellar shell). It is not excluded that its ancestor is to be found 
among some Cambrian representatives of Lepidittidae Kobayashi, 
provided with a calcareo-phosphatic carapace, from which the 
representatives of living Conchostraca may have descended, too. 

The genera Aberroconcha and Eridoconcha have a wide geographical 
distribution (North America, Europe, Asia) and stratigraphic range 
(Ordovician — Devonian). Along with very primitive forms, such as 
Ordovician Aberroconcha magna (Harris), existed more specialized, 
progressive forms, too. Among these are representatives of the genus 
Cryptophyllus Levinson, provided with a few lamellae on the carapace. 
The evolutionary trend of these forms distinctly tends toward unila- 
mellar carapace. 

It has been asserted in the preceding chapters that the multilamellar 
carapace in Cryptophyllus and Conchoprimitia does not express 
a retention of moults, but an initiation of moults, and on this conception 
are based the considerations discussed in the present chapter. Many 
features indicate close relationship of the genera Aberroconcha, 
Eridoconcha, Cryptophyllus, Milleratia, Schmidtella; they are: a convex 
dorsal border and a straight hinge-line, mode of development of the 
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free edge of valve (kind of velar structures) and the cryptocrystalline 
structure of the carapace. 

In the case of Eridostraca the process of differentiation must have 
been markedly ununiform, occurring at varying rate. In result, along 
with closely allied genera, forming a nearly unbroken evolutionary 
line, we encounter others, whose separation from that group 


Fig. 10. — A-C transverse sections of single lamellae, illustrating structure of the 
free edge: A Eridoconcha granulifera n. sp., B „Eridoconcha” multiannulata Levin- 
son (schematic drawing after a photo given by Levinson, 1951), € „Eridoconcha” 
multiannulata Levinson (remark as to fig.B), D transverse section of shell of 
Euprimites suecicus (Thorslund) after Jaanusson, 1957 
1 hinge line, 2 dorsal border, 3 growth band forming a kind of adventral structures, 
4 free edge, 5 bisecting line, 6 velar dolon. 


(Conchoprimitia) had occurred at an early time. These had been subjected 
to many morphologically significant modifications, but had inherited, 
too, some characters from their multilamellar ancestors, such as the 
development of the marginal area in the shell and the unshed moults 
during the growth process. Besides Conchoprimitia (in the Ordovician 
of Europe) representatives of Cryptophyllus make their appearance 
during the Ordovician (North America, Siberian Platform). The latter 
are connected with forms of the type of A. magna and some eridoconchs. 
The genera Milleratia and Schmidtella constitute the next link of that 
evolutionary chain. Representatives of the just mentioned genera are 
characterized by the lateral outline of valve, distinctly convex in the 
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dorsal border with the hinge-line like the chord of an arch (Triebel, 
1941). Its development was dependent upon the architecture of carapace. 
Milleratia and Schmidtella have the umbonal outline similar to that in 
Eridoconchidae. The most striking resemblance is noted when comparing 
lamellae isolated from the carapace of Eridoconcha and Cryptophyllus 
(fig. 9 F, 10 A-O). 

The kind of velar structures occurring in the free edge of many 
Palaeozoic ostracods are an important not only morphological, but also 
phylogenetic character. They are of marked taxonomic significance. 
Schmidt (1941) was the first to turn his attention to these structures, 
making use of them in systematics. Subsequent investigations by 
Hessland (1949), Henningsmoen (1953a, 1954b, 1955) and Jaanusson 
(1957) confirmed Schmidt's suggestions. Jaanusson (l.c., p. 188, 191-197) 
mentions various types of adventral structures which he regards, 
together with Levinson (1951) as products of the outer epidermal layer 
of the outer lamella. Triebel (1941, p. 357-358) supposes that both, the . 
outer and the inner lamellae, participated in the formation of that kind 
of structure. Triebel's opinion, however, does not seem correct in view 
of evidence provided by studies on the adventral structures in 
Aberroconcha magna (Harris). In this form it is possible to trace the 
mode of development of the so-called bisecting line (Jaanusson, 1957) 
traversing these structures. In the Eridoconchidae they may be taken 
to be the first stage in the differentiation of the free edge of the 
corapace. This kind of structures does not occur among typical repre- 
sentatives of Conchostraca since in most of them the carapace has been 
but slightly calcified (excepted Rhabdostichus). In all of the known 
Eridoconchidae the carapace is calcified with the particular lamellae 
showing strong accumulation of calcium carbonate, mostly so in the free 
marginal area. Moreover, the extent of modifications to which they 
are subjected, varies, not only during ontogeny, but phylogeny, too. 
During the first growth stages of the carapace (stages I-III) in Aberro- 
concha magna (Harris), the free marginal area of lamellae is not much 
differentiated in relation to the remaining surface. The growth bands 
do not produce an adventral thickening. Some changes occur in this 
respect during the next stages of growth. The free marginal areas of 
laminae are thickened and form a sort of „podium” thickest about the 
centre. It is possible to trace the development of these structures by 
means of cross sections. The last growth band is usually gently folded. 
In the earlier bands the fold is decreasing — the excretion of calcium 
carbonate having continued in spite of the next growth stage — and 
a bisecting line is produced (fig. 5 a, b; pl. I, fig. 4). Stage VII, third 
but last, now exhibits the presence of a small lumen only. Analogous 
structures occur in Cryptophyllus multiannulatus (Levinson), (Erido- 
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concha multiannulata Levinson, 1951, pl. 77, fig. 6e). The most striking 
resemblance of adventral structures is noted between Aberroconcha 
n. gen. and Eridoconcha on the one side, and Cryptophyllus, Milleratia 
and Conchoprimitia — on the other (fig. 11). Similarities are likewise 
observable in sections through „Eridoconcha” multiannulata (Levinson, 
1951, pl. 77, fig. 6 c, 7 c), Euprimites 

suecicus (Jaanusson, 1957, fig. 31), Ion, 
Eridoconcha granulifjera n. sp. Histal 
structures (Jaanusson, 1951) seem to 
have the same origin and to be a modi- ar 
fication of the adventral structures in 
representatives of Eridoconchidae (fig. 

10). Convergence does not seem a very 
Nkely supposition for these structures. 

The eridoconchoid type of adventral 
structures may be considered as the 

first step of differentiation of wvelar 
structures, occurring in  Palaeozoic 
 ostracods of the Palaeocopa. During 
individual development the velar 
structures make a very early appea- 
rance and are almost fully developed 
rom the very first moults. This has 

been ascertained, among others, during A 
investigation of Kozłowskiella (Piibyl), 
(Adamczak, 1958). In species of this Fig. 11. — A transverse section of 
genus a dark line (Adamczak, Le.) is. 4a garne  ariwayae wata 
produced on velar structures as early ot shell of Conchoprimitia gammae 


as in the first stage. It corresponds OBIE 

ź sę S2P 1 hinge line, 2 dorsa!l margin, 3 adven- 
to the bisecting line of Jaanusson tral structures. 
(1957). 


The microstucture of the carapace is another problem. Miller (1894) 
was the first to study it on recent materials, and to postulate the 
amorphic or finely crystalline structure of the shell. Distinct prismatic 
structures (fibrous structure of the calcified lamella) were first 
ascertained in Leperditiidae Jones (Leperditia gigantea Roemer) by 
Roemer (1858). Similarly prismatic structures with minute calcite fibres 
were observed in Cythreis prava Baird (Miller, 1894), within the dorsal 
area. In Palaeocopa, on the other hand, microstructure is cryptocrystalli- 
ze. It is exhibited by Conchoprimitia Opik, Beyrichia McCoy, Hibbardia 
Kesling, Kozłowskiella Piibyl, Hollinella Coryell, Eurychilinidae Ulrich 
z Bassler, and many other ostracods. Representatives of Eridostraca 


pave an analogous structure, too. 
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The morphology of the carapace of some species of Cryptophyllus 
Levinson is characteristic by the shape of the median suleus (52). It 
resembles that on valves of species of Milleratia, also of certain Concho- 
primitia. In representatives of Aberroconcha n. gen. and Eridoconcha 
this sulcus is missing. It is interesting to note that steinkern of Aberro- 
concha plicata n. sp. bear a very characteristic impression of the 
invaginated shell lamellae, having a close resemblance with median 
sulcus (S2). In some species of Eridoconcha (E. granulifera n. sp., £. 
arsiniata (Stover)) an elongate ridge is occasionally observable on the 
inner side. Its impression, resembling the sulcus in Milleratia shideleri 
Levinson, is likewise left on internal molds. In representatives of 
Eridoconchidae convexities on the internal side occur mostly during 
the last moult stages. In descendants of these animals they have 
disappeared completely and it is very probable that the median sulcus 
is their equivalent in representatives of the genus Cryptophyllus and 
in some Conchoprimitiidae Henningsmoen. In Aberroconcha the position 
of the muscle scar was probably near the point of maximum invagination 
of the last lamella. The appearance of sulcus (S2) was probably to some 
extent affected by that adductor muscle, but it has not been possible 
to identify it and its presence may be but indirectly inferred. In Pyxion 
Thorslund, Parapyxion Jaanusson and Craspedopyxion Jaanusson, as 
well as in many other genera, by Jaanusson (1957) referred to the 
Leperditellidae, the median sulcus closely resembles an analogous 
groove in Milleratia. These genera are mutually interrelated and derived 
from conchoprimitial forms (Jaanusson, l.c., p. 415). 

Comparative studies on primitive ostracods from the Palaeocopa 
suggest close connections of a number of morphological elements of the 
carapace, in the first place of the free marginal area, with analogous 
structures in Aberroconcha and Eridoconcha. The last named genus is 
closely allied with Conchostraca, as is evidenced by its multilamellar 
carapace. In the evolution of these animals the lamellae (moult stages) 
are subject to gradual calcification. During this process, or directly after 
its completion these animals acquired the ability to moult. The youngest 
moult stages were shed during the first phase of evolution, while the 
older ones were still attached on the shell (Cryptophyllus). However, 
this phase did not, indeed, persist even within one species. Some forms 
moult definitely, others have a tendency to „withstand” it (Levinson, 
1951, pl. 77, fig. 6,'0; Keenan, 1951, pl. 70 <fig. 13-15) "Thesla 
evolutionary stage tending to produce a unilamellar ostracoid carapace 
is represented in Milleratia and Schmidtella related to the just mentioned 
genera. Representatives of the genus Conchoprimitia may, likewise, be 
correlated with this final stage. In the here mentioned ostracods the 
unilamellar carapace has evolved from a multilamellar one probably 
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during the span of time from the Upper Cambrian to the early 
Ordovician. They have evolved in two distinct geographical regions. 
Forms of the cryptophylloid type developed in North America and 
Asia, those of the conchoprimitial type — in Europe. 


STRUCTURE OF THE CARAPACE IN LEPERDITIIDAE JONES 
AND SOME HEALDIIDAE HARLTON 


The prismatic structure of the leperditiid carapace is a well known 
fact (Roemer, 1858; Hessland, 1949; Levinson, 1951). A similar microscopic 
structure is also displayed by Podocopa (in the sense of Miiller, 1894), 
such as Bairdiocypris (Kegel), Pachydomella Ulrich, Condracypris Roth, 
Bairdia McCoy, Bythocypris Brady. In these genera the calcite prisms 
are smaller than in leperditiids. Levinson (1951, p. 554), who has 
investigated the carapacial structure of various Leperditiidae genera, 
writes that ,,... shell is characteristically composed of two layers, a third 
layer being present on only one specimen (pl. 77, fig. 5 a, b)”. Krómmel- 
bein (1952, p. 322-323) when giving a very full analysis of the 
representatives of Bairdiocypris, writes about their carapace that: „Die 
Schale is dick und besteht wahrscheinlich aus zwei Lagen, von denen 
die innere meist dunkel gefarbt ist (besonders deutlich bei Fig. la, 
Chitin?), wahrend die aussere durchscheinend hell ist. Besonders stark 
pigmentiert sind jeweils die Schalenrander, sowohl ventral wie auch 
in der Schlossgegend”. A similar occurrence has been observed by 
Levinson (1951) in Leperditiidae in which the inner shell layer ,,.. on 
most specimens is restricted to the dorsal and ventral margins” (l.c., 
p. 554). The prismatic structure and so complex a structure of the 
carapace as in the Leperditiidae and Podocopa (not in all but in many 
early Palaeozoic forms) are not encountered in the Palaeocopa and 
Eridostraca. The phenomena discussed by Levinson and Krómmelbein 
call for a more extensive study. It seems that carapacial similarities in 
these two groups are not accidental. Detailed examinations of the shells 
of these animals undertaken by the present writer reveal more features 
in common than may be supposed at first sight. 

A comparative study has been made of fluoridized and subsequently 
polished shells. Three layers are discernible in the thin sections of 
these shells: 1) outer — dark; 2) median — colourless and transparent; 
3) inner — dark. In leperditiids these three layers are sharply delimited 
and have a distinctly prismatic structure (fig. 12 A; pl. -1I, fig. 6). The 
outer layer is markedly thin, the median one is thickest, while the inner 
's slightly thinner than the median. The outer layer is usually dark-colour- 
ed owing to strong permeation by organic substances. This has also been 
observed on shells of Bairdiocypris, Pachydomella and Bairdia. Though 
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there are some differences between these forms and the leperditiids, 
they are not so important as those between the leperditiids and the 
other Palaeocopa. In these genera the outer layer is thicker and, 
similarly as in leperditiids, sharply delimited from the median layer 
(fig. 12 B). The last named layer passes gradually to the inner (darker) 
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Fig. 12. — Schematic transverse sections of a fluoridized shell: A Leperditia sp., 


B Bańirdiocypris sp., C Hollinella sp. 


1 outer layer, 2 median layer, 3 inner layer. 


layer (comp. pl. II, fig. 5). In Podocopa the prismatic structure partly 
disappears owing to fluoridization. 

Analogous investigations of the shells of Eridoconchidae and 
Palaeocopa (Hollinella Coryell, Kozłowskiella (Pribyl), Poloniella Girich, 
and others), have shown the carapace in all these cases to be composed 
of two layers (comp. fig. 12 C; pl. II, fig. 1) — a darker outer one and 
a transparent inner one. 

These structural similarities do not provide direct evidence, but 
may, indeed, be indicative of different evolution of the carapace than 
that of the Palaeocopa. It is the muscle scars that provide sound evidence 
of their relationship. In the Leperditiidae the muscle area consists of 
many minute ligaments of adductor muscle. A similar type of muscle 
pattern is found in Healdiidae. Such adductors are not encountered 
in any other ostracod group outside of these families. Many authors 
believe these numerous minute muscles to be proof of the primitive 
character of these forms (Triebel, 1941, 1950; Pokorny, 1950, 1952, 1953, 
1958). They are of great taxonomic and phylogenetic importance, possibly 
of greater value than such character as the duplicature of the carapace. 
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In what the free edge of shell is concerned, the Leperditiidae (fig. 
13 A; pl. II, fig. 6) display the most primitive structure among all the 
here discussed groups. A similar structure is also displayed by Bairdio- 
cypris (Kegel) and Pachydomella Ulrich (fig. 13 B, 14 A, C; pl. II, fig. 4). 
In the two just mentioned genera, however, appears an inner layer 
consisting of a thin chitinous membrane permeated by calcium carbonate. 
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Fig. 13. a Schematic transverse sections of carapaces: A Leperditia sp.,. B Pachy- 
domella sp., € Bairdiocypris sp., D Batrdia sp. 


Krómmelbein (1952, p. 322) supposed that in these forms (Bairdiocypris) 
the inner layer partly contained the marginal area of shell (outer 
lamella), resembling in this the genus Ogmoconcha Triebel (Triebel, 1950). 
No such modifications have been ascertained by the present writer. It 
seems to him that the inner lamella occurring on Bairdiocypris (Kegel) 
marks among ostracods the first stage or the beginning of formation of 
the carapacial duplicature. 
A typical development pattern of this layer =" vo be found in 
representatives of Bairdia McCoy (fig. 14 D; pl. II, fig. 2, 3). In thin 
sections of these forms the inner lamella is strongly calcified and 
vrobably permeated by chitin (dark colouration). Outside of the zone 
of concrescence in this genus a dark line occurs. This, according to 
„Jaanusson's terminology (1957), corresponds to the bisecting line, while 
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according to Triebel's (1950) terminology it would be the ,„„Verschmel- 
zungszone” which „.. offensichtlich auf die chitinige Zwischenlage 
zuriickzufiihren ist” (L.c., p. 115). In what concerns the dark line in 
Bairdia, running parallel or slightly obliquely to the zone of concres- 
cence, its origin seems to be different than that supposed by Triebel 


Fig. 14. — Schematic transverse sections of the free edge of right valve: A Pachy- 
domella sp., B Bairdiocypris sp., € Condracypris sp., D Bażrdia sp. 
1 inner lamella, 2 vestibulum, 3 outer lamella, 4 extramarginal list, 5 zone of concrescence, 
6 inframarginal list, 7 bisecting line, 

for this type of structures. Under strong magnification (fig. 15) a most 
characteristic fan-like arrangement of the calcite prisms is seen in the 
part of shell bearing the dark line, resulting in a „„Verschmelzungszone” 
like picture. In this part of the carapace the outer layer is strongly 
curved, hence it seems quite probable that the epidermal layer here 
was conspicuously folded, too, producing this structural pattern of the 
calcite prisms. With regard to Ogmoconcha Triebel and Cytherella Jones, 
it is not impossible that the transversal dark line in these forms had 
formed, as has been supposed by Triebel (1950). In this connection, 
Henningsmoen's statement (1953 a, p. 262), that ,,.. the Platycopa type 
(of the margin — F. A.) is a reduced Podocopa type”, seems partly 
correct. This supposition is categorically rejected by Pokorny (1956b), 
but apparently without adequate grounds. 

Studies on  Bairdiocypris (Kegel) and  Pachydomella Ulrich 
evidently call for a revision of the views of palaeontologists ascribing 
considerable systematic importance to the duplicature of the carapace, 
that according to Triebel (1950, p. 116) constitutes ,,... ein taxonomisches 
Merkmal ersten Ranges angesehen werden...”. Undoubtedly structures 
ascertained in these genera correspond to the inner lamella, hence 
they form the double margin of shell. 
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In connection with these problems comes to light the question 
of the systematic and phylogenetic significance of muscle scars. Their 
systematic value has, indeed, been fully appreciated in ostracod studies 
(Triebel, 1941, 1950; Scott, 1944; Pokorny, 1950, 1952, 1953, 1958; 
Krómmelbein, 1952), but so far underestimated in what phylogeny is 
concerned. In Pokorny's opinion (1950, 1952) the number of scars is 
a primitive character. Actually muscle scars do, most likely, play 
a decisive role and are the fundamental element providing evidence 
of relationship even between distant ostracod groups. 


Fig. 15. — Batrdia sp., schematie longitudinal section of anterior border of the 
free edge of carapace 
/L left valve, R right valve, 1 inner lamella, 2 outer lamella, 3 vestibulum, 4 bisecting line. 
5 calcite prisms. 


Observations on the leperditiids indicate that the Healdiidae may 
have differentiated from that group. The following are characters 
'pointing out their mutual relationship: 1) rounded muscle scars 
composed of many elements of adductor muscles; 2) prismatic structure 
of the carapace; 3) three-layered shell. 

These three characters, common to both the mentioned groups, 
reasonably suggest that the Leperditiidae may have been the ancestors 
of Healdiidae. We do not encounter in other ostracods (in the first place 
mot among Palaeocopa) carapacial structures characteristic of these two 
groups. The type of muscle scars must here be recognized as the most 
important character determining their relationship. 


PROBLEM OF DIPHYLETISM IN OSTRACODS 


Observations discussed in the two preceding chapters indicate 
istinct divergence of the ostracods from their very beginning. It is 
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so suggested by studies on their carapace structure. In the Eridostraca 
and Palaeocopa the carapace structure has many features in common, 
while the leperditiids and the healdiids point out to a different origin, 
probably to the connections with another group of Cambrian crustaceans 
having a unilamellar shell. Indeed, as early as during the Cambrian — 
together with forms showing concentric growth lines, such as Fordilla 
Walcott — occur unilamellar chitinous Bradoriidae Matthew, whose 
morphology approaches that of the leperditiids, suggesting them as 
their possible ancestors (Ulrich 8z Bassler, 1931; Raymond, 1946). On 
the other hand, we do not find, within the Bradoriidae, equivalents 
displaying any similarities whatever to the carapace of Eridoconchidae. 
Solely some few Cambrian forms (Fordilla, Lepiditta) approach them. 
This standpoint and still more the results of studies on the carapace of 
Eridoconchidae, as well as of Leperditiidae and Podocopa, reasonably sug- 
gest the diphyletic origin of the Ostracoda. Thus far, the family-trees of 
ostracods have always been represented as monophyletic (Miller, 1894; 
Jaanusson, 1957; Zanina 8z Polenova, 1960), with the Leperditiidae and 
the Leperditellidae families placed by the palaeontologists at its base. 
A similar standpoint is accepted by Henningsmoen (1953a, p. 250) though 
he asserts that „the position of the Leperditellidae is uncertain”, and 
later on states that „it is possible that the Leperditellidae are interme- 
diate between the Leperditiidae and the Beyrichiacea”. However, it is 
hardly possible to detect characters common to both the just named 
groups. All the morphological elements mentioned in discussing these 
groups express differences only. Jaanusson (1957, p. 221) ceriticizes 
Henningsmoen's views stating: „The degree of relationship between the : 
Leperditiidae and other Palaeocopa is in fact as yet little known”. Po- 
korny's inferences (1953, 1954, 1958) concerning leperditiids are the 
most radical: he separates them into a distinct order — the Leperditiida. 
That author's standpoint seems reasonably justifiable in view of the 
lack of relationship between this group and the remaining Palaeocopa 
from which it differs in many fundamental characters. Muscle scars 
and the probable presence of the heart in Leperditiidae are among the 
most important ones. According to Pokorny (1953, 1954) the last named 
feature suggests a very primitive character and fully justifies their high | 
taxonomic value. Jaanusson (1957, p. 228) disputes Pokorny's opinion 
concerning differences between the Leperditiidae and Palaeocopa, 
stating that they have been overemphasized by that author. In what 
the heart is concerned (marks of blood canals), these are not restricted 
to Leperditiidae and Myodocopa, but have likewise been encountered in 
Leperditellidae, Beyrichiacea and probably Kloedenellacea (Hennings- 
moen, 1954a, p. 56). It seems that the presence of heart blood canals is 
not a feature of decisive systematic value, since this organ was, most 
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Fig. 16. — Diagram showing the supposed relationships and stratigraphic distribut- 
ion of certain ostracod groups. 


likely, present in all the early-Palaeozoic ostracods, being subject ta 
a varying degree of reduction in its various groups. 

Jaanusson (1957) considers the Leperditiidae in a similar manner 
,as the Leperditellidae, i.e. as distinct superfamilies, and states (l.c., 
p. 223) that ,„„Leperditellacea represent the simplest type of the palaeo- 
'cope ostracodes, and are apparently also the most primitive. It is well 
possible that the other Ordovician palaeocope superfamilies (Eurychili- 
jnacea +  Hollinacea and Leperditiacea) have been derived from this 
|group”. The two first mentioned groups actually do exhibit close 
relationship with the Leperditellacea, while the Leperditiacea cannot 
|be allied with them. 

Zanina and Polenova (1960) have advanced a very peculiar concept 
;as to the phylogeny of Palaeocopa. They establish this suborder as an 
(order to contain the two suborders of Beyrichiida Pokorny and Leperdi- 
rida Pokorn$. The phylogenetic scheme given by these writers (L.e., 
r. 281), however, suggests three fairly independent evolutionary trends, 
£mil derived from Cambria sibirica Netzkaja 8z lvanova, which is 
(«considered as the most primitive and earliest ostracod. 
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In the writers opinion, C. sibirica is not an ostracod, but a repre- 
sentative of Archaeostraca, as is suggested by ornamentation and the 
structural type of the carapace. This has no bearing, however, on the 
phylogenetic scheme given by the just mentioned authors, but it does 
seem that Zanina and Polenova have not studied all the aspects of 
Aparchitacea and have underestimated their significance. As a matter 
of fact, this group (containing representatives of Leperditellidae, too) 
is of a far greater phylogenetic importance (comp. Jaanusson, 1957, 
p. 224). 

It is the present writer's opinion that Eridostraca and Palaeocopa 
must be decidedly separated from the Leperditiacea since the latter 
correspond to a phylogenetic branch independent of the two former 
groups. 


SW SWEMEAAN RCA 


Sukonder Eridostraca n. subomdo 


Diagnosis. — Ostracods with multilamellar carapace, rarely unila- 
mellar, with short straight hinge-line, and convex dorsal margin. Greatest 
number of shell lamellae — eleven. Microstructure of carapace crypto- 
crystalline. 

Occurrence. — Ordovician-Devonian (Jurassic?). 

Remarks. — The separation of forms, so far assigned to the family 


Leperditellidae Ulrich 8z Bassler, 1906, into a distinct suborder is 
reasonably justified on the basis of the characteristic multilamellar 
structure of the carapace and many other morphological characters. 
A number of structural elements in the carapace of these animals points 
out that they are related with Conchostraca Sarv (Phyllopoda). This 
ostracod group is known in the fossil state only and occupies an 
intermediate systematic position among the lower Entomostraca, linking 
Conchostraca with Palaeocopa. [In the course of its evolution the 
structure of the carapace underwent modifications, changing from 
a multilamellar one into a unilamellar. This process has a great phylo- 
genetic importance. In distinction from the earlier term „retention of 
moults” proposed by Levinson (1951), it should rather be referred to 
as the initiation of moults. 

Two families are to be distinguished in this new suborder: the 
Eridoconchidae Henningsmoen, 1953, and the proposed new family of 
Ćryptophyllidae. 

Henningsmoen (1953a) who separated the Eridoconchidae into 
a subfamily within the family of Leperditellidae, included into it the 
following genera: Eridoconcha Ulrich 8z Bassler, Cryptophyllus Levin- 
son, Milleratia Swartz, Schmidtella Ulrich and ?Paraschmidtella Swartz. 
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Moreover, Leperditellinae Ulrich 8z Bassler, 1906, and Conchoprimitiinae 
Henningsmoen, 1953, have likewise been referred to the Leperditellidae. 
This standpoint, however, was not commonly accepted. Jaanusson 
(1957, p. 414) among others thinks that „Leperditiella and Conchopri- 
mitia are evidently closely related, and the differences between them 
are not of subfamiliar value”. Actually, however, these differences do 
exist, so that the recognition of the genus Conchoides Hessland (Hess- 
land, 1949) as a synonym of Conchoprimitia Opik (Henningsmoen, 
1953a; Jaanusson, 1957; Sarv, 1959) is not justifiable. Some species of 
Conchoides have been ascertained (Hessland, 1949) to have a prismatic 
shell structure (C. micropunctatus Hessland) and they are probably 
representatives of Leperditiidae. 

The proposed new family Cryptophyllidae would include middle- 
-sized Eridostraca with carapace composed of several (6) or of one 
lamella, having a straight hinge margin and a well formed median 
sulcus. Genera referable to this new family are distinguished by their 
ability to moult (Cryptophyllus, Milleratia, Schmidtella and. ?Para- 
schmidtella). 

In general morphology of the carapace they approach the Erido- 
conchidae. The fundamental difference between them concerns the 
number of carapacial lamellae which have persisted after their 
multilamellar ancestors (Eridoconchidae). They differ from the 
Conchoprimitiidae Hennigsmoen, 1953 (emend. Pokorn$, 1958), too, in 
shape of the carapace, as well as in stratigraphic and geographic range. 
The Conchoprimitiidae made their appearance during the Lower 
Ordovician; similarly as in Cryptophyllidae n.fam. unshed moults may 
be encountered on shells of mature individuals. The ostracoid type of 
structure of the carapace has been realized by them at a much earlier 
moment and they have undergone greater modifications as compared 
with the Cryptophyllidae which are to be considered as direct descendants 
of the Eridoconchidae. Hence, the writer considers that they ought to 
be retained within Leperditellacea Ulrich 8z Bassler (emend. Jaanusson, 
1957). 

Genera referred to that new family, particularly so Cryptophyllus 
Levinson, ought probably to be separated into two independent taxonomic 
units, for this genus contains two morphologically different types of 
forms: 

a) Group 1, includes typical cryptophylloidal species such as 
Cryptophyllus oboloides (Ulrich 8z Bassler) (= Eridoconcha oboloides 
'Tlrich 8% Bassler), and Cryptophyllus latimarginatus (Keenan) (= 
Schmidtella latimarginata Keenan), (part.: Keenan, 1951, pl. 79, fig. 16). 
They display a distinctly umbonal shape of the carapace, cordate posterior 
 ©utline and V-shaped section of the groove between the growth bands. 
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Species of this group are very closely related with the Eridoconchidae 
and most likely constitute a link joining the latter with Milleratia and 
Schmidtella; 

b) Group 2, contains the species: „Eridoconcha” multiannulata 
Levinson, „Placentula” marginata Ulrich (emend. Keenan, 1951), „Erido- 
concha” elegantula Keenan. All these species are characterized by a 
subrectangular outline of the shell, the presence of a well marked median 
sulcus and U-shaped section of the concentric groove. 


Family Eridoconchidae Henningsmoen, 1953 (emend.) 


Diagnosis. — Rather small multilamellar Eridostraca with distinct 
umbo. Hinge-line short, straight. Number of lamellae composing the 
carapace between 7 and 11. 


Occurrence. — Ordovician through the Devonian. 
Geographical distribution. — North America, Europe, Asia (Siberian 
Platform). 


Genera: Aberroconcha n. gen. and Eridoconcha Ulrich 8z Bassler, 
1923. 

Remarks. — The most important character of the ostracods assigned 
to this family is the multilamellar structure of shell. The lamellae reflect 
the successive growth stages of the carapace. It is possible that in some 
representatives of this family the moulting process (shedding of moult 
stages) may have involved the earliest growth stages. 

The writer has not ascertained on these shells the occurrence of 
sexual dimorphism. It rather seems that secondary sexual features have 
not affected the morphology of the carapace. Measurements made on 
Aberroconcha plicata n. sp., most copiously represented in the available 
material, do not provide sound suggestions for clearing up this problem. 


Genus Aberroconcha n. gen. 


Genotypus: Aberroconcha plicata n. sp. 
Derivatio nominis: aberro — deviate, concha — shell. 


Diagnosis. — Oval Eridoconchidae with numerous (between 9 and 11) 
lamellae on the carapace, and straight hinge-line. The uncalcified lamellar 
elements, invaginated into the interior of shell, form chambers. 
Dimorphism unknown. 


Occurrence. — Ordovician through the Devonian. 
Geographical distribution. — North America, Europe, Asia (Siberian 
Platform). 
Species: 
Aberroconcha plicata n. sp. Eridoconcha magna Harris 


A. devonica n. sp. ?E. simpsoni Harris 
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Remarks. — This genus is distinctly characteristic in the first place 
by the inner structure of the carapace which consists of many overlapping 
lamellae. They are mostly invaginated into the interior of the shell where 
they form a kind of chambers. The invaginated parts of lamellae are 
chitinous (?), or slightly saturated with calcium carbonate (Aberroconcha 
devonica n. sp.). Some of the here described species of this genus occur 
in Middle Devonian strata and these belong to a conservative lineage. 
Others, as e.g. A. magna (Harris), make their appearance as early as in 
the Ordovician of North America and Asia. They represent progressive 
forms probably showing rapid modifications, as is suggested by the 
occurrence together with them of Cryptophyllus Levinson which may 
possibly be regarded as their descendants. In the Ordovician representa- 
tives of Aberroconcha n. gen. are rare fossils. They include one of the 
most primitive groups of ostracods, while many carapacial features in 
these animals indicate that they are closely allied with Conchostraca 
(comp. p. 51—54). 

Species ?4A. simpsoni (Harris), referred to that genus, displays strong 
morphological resemblance with the remaining species, but its taxonomic 
position is not certain owing to our lack of knowledge of its internal 
structure. Considerable difficulties are encountered in investigating the 
internal structure of shell in species of the genus Aberroconcha. It may 
be analysed in thin slides only, or on fluoridized shells, revealing on the 
outer side of the carapace a characteristic chain of vesicles (interlamellar 
chambers) going from the centre of shell to the dorsal margin. The 
internal structure is doubtlessly taxonomically important. Hence, it 
should be taken into account in specific identification, for representatives 
of the genus Eridoconcha have the same ornamentation pattern with 
the closely allied genus Aberroconcha. 


Aberroconcha magna (Harris, 1931) 
(GS 17501 ISUESZ) 
Holotypus: right shell figured by Harris (1931) in pl. V, fig. 3. 


Stratum typicum: Middle Ordovician, Carter County, South Oklahoma, USA. 
Locus typicus: Springer. 


Diagnosis. — Multilamellar, umbonal carapace, with numerous (up 
to 10) concentrie growth bands. The particular lamellae calcified along 
the free and the dorsal margins, but uncalcified in central parts invagi- 
nated into the interior of shell, and probably chitinous. 


Material. — Several badly damaged shells, not isolated from the rock 
material. Specimens of this species have been kindly offered to the 
writer by Dr V. A. Ivanova, who had collected them from Middle 
Ordovician strata within the area of the Siberian Platform (Asia). 
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Dimensions (in mm): 


Length 172 
Height 1.44 
Description. — These are the largest Eridostraca thus far recorded. 


Outline of carapace oval, dorsally forming a distinct umbo. Numerous 


Fig. 17. — Aberrocohcha magna (Harris), cross section of right valve 
A _ nauplioconch, B-I successive growth stages, 1 dorsal lamella, 2 chitinous lamella, 
3 interlamellar chamber, 4 distal part of lamella, 5 free edge. 


(between 8 and 10) concentric growth bands, with intervening grooves 
marked on the surface. Shells well symmetric. Carapace thick, composed 
of many lamellae whose dorsal and free edge areas are subject to calcifi- 
cation. Hinge-line straight, dorsal border convex. 

Structure of the carapace (fig. 17). In cross sections, oriented parallel 
to the umbo formed by the nauplioconch and directed towards the 
ventral edge of shell, may be seen the particular overlapping lamellae of 
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the carapace. The first two or three lamellae are entirely calcified. On 
the dorsal side of shell they are adjacent to one another, forming 
multilamellar calcareous structures. Lamellae of the next growth stages 
are calcified in that part only which forms the growth band, also in 
the dorsal area, taking part in the hinge margin. The uncalcified chitinous 
surfaces of lamellae are invaginated into the interior of shell. Each lamella 
was successively a uniform cover of the animals body, lining the 
carapace on its inner side. The chitinous parts of lamellae do not adhere 
to one another and occupy considerable space within the shell. 

Hinge structures. These are multilamellar elements, closely touching 
one another over a small surface of the dorsal area. The particular 
lamellae composing these structures show no differentiation whatever: 
they have straight ends in both the left and the right valves. Growth 
bands form characteristic concentric ridges on the surface of the carapace, 
separated by grooves whose shape varies strongly even within one 
individual. The growth bands push on within a small area, according to 
an imbricating pattern. One part of the growth band, directly underlying 
the earlier growth stage, is thin and tapers out over a relatively small 
distance, to pass into the chitinous band. The calcium carbonate, laid 
down on the chitinous lamellae, has a different microstructure than that 
of the remainder of shell. This calcite has not been secreted by the animal, 
but is most likely associated with the process of fossilization. Distally 
the growth band thickens and forms a kind of „velar structure”. This 
part has been probably formed through the folding of the epidermal 
layer, as is suggested by a small sinus (pl. I, fig. 4) closing up in the 
earlier growth stages. The free edge does not produce any definite 
structures; it is rounded and slightly thickened on the last bands. 

Variability. — The extent of variability of this genus cannot be 
determined owing to scarcity of the available material. Modifications 
of the carapace are detectable in thin slides only, on account of the 
unsatisfactory state of preservation and owing to the specimens being 
in the rock matrix. Hence, observations on variability are limited to 
changes affecting the shell during the process of its postembryonal 
development. The building up of the carapace continued all through the 
lifetime of an animal, and the story of individual development is discern- 
ible on mature specimens. The first stage consists of the nauplioconch. 
This is of simple structure lacking any ornamentation. During the next 
stages the growth bands are thickened to produce a kind of „velar 
structure”. The groove separating the growth bands is V-shaped. In 
stages III and IV the median part of the band thickens up; it is provided 
with a small central lumen. In the successive growth stage an embayment 
is visible within the thickened part of the band, while the groove 
separating the growth elements becomes U-shaped in section. This is 
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the picture presented by the carapace, whose thin section is oriented 
somewhat obliquely and away from the side of the main invagination 
axis (pl. I, fig. 4); this displacement, however, is expressed by the hundredth 
fractions of a millimetre. 

Occurrence. — Specimens of this species have been found by Dr 
V. A. Ivanova in Middle Ordovician deposits of the Siberian Platform 
(in districts drained by the rivers Podkamennaja Tunguska and Lena). 
So far representatives of this species have been reported from analogous 
formations of North America only. Thus the geographical range of the 
species is very wide, indeed. Its occurrence, however, being very rare, 
it could not play the role of an index fossil. 

Remarks. — In view of the strong resemblance of ornamentation in 
the Siberian specimens with the American ones, the writer did not hesitate 
to refer them to Aberroconcha magna (Harris). Even though the American 
forms are known from very incomplete descriptions, it may reasonably be 
supposed that they represent the same morphological type of the cara- 
pace as the examined specimen from the Siberian Platform. A. magna 
approaches the Devonian representatives of this genus (A. plicata n. sp.), 
though in the latter form the calcification process of the carapace has 
advanced much further. A. magna is not, in most probability, directly 
ancestral of the Devonian forms. Most likely it represents another 
evolutionary trend and belongs to the progressive representatives of that 
group. Along with forms of the A. magna-type, shells approaching the 
genus Cryptophyllus have also been discovered by the writer in samples 
of Ordovician rocks from the Siberian Platform. This might suggest that 
representatives of the last named genus occurred over a wide geographical 
range (America-Asia) in Ordovician time. From that territory Ivanova 
(1955) also described representatives of Eridoconcha (E. minutissima Iva- 
nova), Schmidtella (S. dorsicostata Ivanova) and others. 


Aberroconcha plicata n. sp. 
(pl. III, fig. 1 a-c) 

Holotypus: carapace figured in pl. III, fig. 1 a-c. 

Stratum typicum: Middle Devonian (Couvinian), Holy Cross Mountains. 

Locus typicus: Wydryszów. 

Derivatio nominis: Lat. plica — fold, with reference to folds formed by chitinous 
lamellae invaginated into the interior of shell. 

Diagnosis. — Carapace of moderate size, umbonal, multilamellar, 
with numerous (up to 10) growth bands. Chitinous lamellae, invaginated 
into the interior of shell, form rather small chambers. 


Material. — About 80 well preserved shells, isolated from the rock 


matrix. Young individuals with few layers have also been encountered 
among this material. 
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Dimensions (in mm): 


Holotype Paratype 
Length 0.966 1.080 
Height 0.775 0.829 
Thickness 0.538 0.535 


Description. — Carapace oval, posterior part higher than the anterior. 
Shells perfectly symmetric. Particular growth bands separated from 
one another by grooves, which are V-shaped in section. Last growth band 
narrow. Umbo formed by the nauplioconch. 

Structure of carapace. Transverse sections allow better knowledge 
concerning the complicated structure of this species. A thin section, cutting 
the carapace slightly obliquely from the umbo to the ventral edge of shell, 
reveals the presence of thin lamellae whose dorso-central parts are 
chitinous. The surface of lamellae, which invaginate into the interior, 
occupies one-tenth of the carapace length. The calcified parts of the 
particular lamellae are larger than those in Aberroconcha magna. The 
first two lamellae are completely calcified; they are adjacent to one 
another. The nauplioconch has a simple morphology and does not produce 
any adventral structures within the free edge area. In the next growth 
stages this part of the shell is already provided with structures resembling 
the velate ridge. Beginning with stage III, the carapace lamellae are over 
a small area invaginated into the interior of the carapace, where they 
are not calcified. Secondary calcium carbonate is often deposited on 
them. The hingements are multilamellar and show simple construction. 

Growth bands and the morphology of lamellae. The concentric bands 
on the surface of shell correspond to these parts of the lamellae that 
are protruding during successive stages beyond the preceding ones. Along 
the free edge the band is gently rounded and thickens gradually in the 
proximal direction, attaining its maximum thickness at the „growth 
line”. The band is a part of the lamella whose remaining (internal) part 
is thin and slightly sigmoidal. The lamella of the last stage of growth 
(its distal part without the growth band) is thin; dorsally it occupies the 
width of three preceding growth bands. At the level of the third band, 
counting 'from its bottom, the layer curves gently passing into the thin 
membrane, invaginated into the interior of shell. It coats the inner side 
of shell. Overlying it is the one but last layer which is somewhat 
different. It is provided with a subcircular list just at the termination 
of the calcareous part of the lamella of the last stage (fig. 1; pl. I, fig. 2 b). 
The remaining lamellae of the earlier growth stages display similar 
development pattern. 

Ontogeny. — The carapace of Conchostraca is known to develop all 
through the animal's lifetime. The new growth stages are not shed, but 
superimposed on the earlier ones thus producing a multilamellar shell. 
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The mature carapace of these forms gives at the same time a full picture 
of shell ontogeny. 

In Eridoconchidae the growth process was analogous to that in 
Conchostraca. Along with shells of mature individuals of Aberroconcha 
plicata, carapaces have also been found exhibiting a smaller number 


03mm 
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Fig. 18. — Aberroconcha plicata n. sp., A-E young carapaces of various growth 
stages. 


of growth bands and, most probably, corresponding to young individuals. 
The most characteristic feature of the shells here is their shape, subject 
to strong modifications during the growth process. The youngest 
individuals found by the writer are with 4 bands (fig. 18 A). The shape 
of the carapace in these forms differs from that in mature specimens. 
The posterior part of shell is more strongly developed. The bands are 
wide. Gradually, with the addition of new growth stages, the shell outline 
changes from one nearly rectangular (fig. 18 A-C) into an oval one 
(D-E) which characterizes mature forms. 
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Variability. — As has already been mentioned, the carapace of 
A. plicata n. sp. is subject to certain variations during the growth process. 
Mature forms are more uniform and their shell outline is not affected 
by major modifications. Respective data concerning the variability range 
are given in tabular form in fig. 19. 


40 
30 
20 
40 
418 122 1,26 132 1,36 
Fig. 19. — Aberroconcha plicata n. sp., variability diagram: number of specimens 
on ordinate; length/height of shell ratio quotients — on abscissa. 
Occurrence. — A. plicata n. sp. is encountered in Middle Devonian 


strata of the Holy Cross Mountains. It occurs already within the 
lowermost Couvinian horizons at Wydryszów and Grzegorzowice. In the 
first locality some tens of these shells have been collected from Couvinian 
beds. In relation to the other ostracod groups this amount is 1:250. In the 
Grzegorzowice profile only a very few shells have been discovered. 
Remarks. — Aberroconcha plicata n.sp. represents morphologically 
a transition from A. magna (Harris) to Eridoconcha (E. rugosa). These 
forms, however, are not directly related, for they occur at different 
periods. A. plicata probably belongs to a conservative lineage of forms 
whose evolution progressed at a very slow rate. Forms approaching 
A. magna were most probably their ancestors. After acquiring a fair 
ability for carapace calcification, they lingered on for a greater period 
of time at that evolutionary stage. Nor is it improbable that they 
appeared at a later time and played no role in the evolution of ostracods. 


Aberroconcha devonica n. sp. 
(pl. III, fig. 2 a-c) 


Holotypus: carapace figured in pl. III, fig. 2 a-c. 
Stratum typicum: Middle Devonian (Couvinian), Holy Cross Mountains. 
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Locus typicus: Grzegorzowice. 

Derivatio nominis: devonica — occurring in the Devonian. 

Diagnosis. — Carapace subovate, of moderate size, with numerous 
(9) lamellae on the carapace. The particular lamellae calcified and partly 
invaginated into the interior of shell. Anterior part of carapace sharply 
truncated. 


Material. — A dozen or so of well preserved shells. 
Dimensions (in mm): 
Holotype Paratype 
Length 0.924. 0.922 
Height 0.777 0.775 
Thickness 0.505 0.515 
Description. — Carapace subovate, anteriorly sharply truncated. 


Umbo directed to the front. Particular growth bands of nearly uniform 
breadth, the last ones somewhat narrower. 

Structure of carapace. Thin sections show invaginations of lamellae 
so characteristic of the genus Aberroconcha n. gen. The lamellae are 
almost entirely calcified. The first four growth stages adhere to one 
another, while the subsequent are gently invaginated into the interior 
of shell. In the dorsal area the invaginations gradually disappear. Lamellae 
of the last growth stages form analogous chambers as in A. plicata n. sp. 
The multilamellar hinge is of simple structure, dorsal border convex. 

Remarks. — A. devonica n. sp. is closely allied with A. plicata n. sp. 
This is suggested foremost by its internal structure, the appearance of 
the hinge margin and its occurrence. The process of calcification of 
carapace lamellae though much further advanced than in A. plicata n. sp. 
is not yet definitely completed in A. devonica n. sp. The chitinous layers, 
especially in the last growth stages, have a very low calcium carbonate 
content. 

A. devonica n. sp. differs from its ancestor (A. plicata) in the shell 
outline being more rounded and the length/height ratio 1.16, while in 
A. plicata it is 1.26. They are extremely rare fossils in the Couvinian 
deposits of the Grzegorzowice profile. : 


Genus Eridoconcha Ulrich 8z Bassler, 1923 


Genotypus: Eridoconcha rugosa Ulrich 8: Bassler. 


Diagnosis. — Multilamellar ovate Eridoconchidae, with short hinge 
line and distinect umbo. Number of lamellae on the carapace ranges from 
7 to 11. Dimorphism unknown. 


Occurrence. — Ordovician through the Devonian. A genus with 
cosmopolitan distribution. 
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Species: 
Astarte socialis Eichwald, 1860 E. tokmovoensis Egorov, 1954 
Eridoconcha rugosa Ulrich $z Bassler, 1923  E. minutissima Ivanova, 1955 
E. materni Bassler 8z Kellett, 1934 Cryptophyllus arsinius Stover, 1956 
E. concentrica Coryell 8z Williamson, 1936  Eridoconcha baschcirica Ljaschenko, 
E. raychmani Egorov, 1954 1960 

E. granulifera n. sp. 
Remarks. — Ulrich and Bassler (1923a) established the genus 


Eridoconcha to accommodate Ordovician and Silurian forms with concent- 
rice ridges and grooves. Their diagnosis read: „Small, apparently unequival- 
ved carapaces with concentric, simple or rugose bands or rows of punctae, 
resembling an equilateral pelecypod or brachiopod in shape and markings” 
(L.c., p. 297). The broad generic diagnosis admitted of the inclusion into 
it of forms with a unilamellar carapace, too, e.g. Eridoconcha placentula 
Ulrich 8z Bassler. Not all of the species described by those authors have 
been here considered. 

In the course of the following years Matern (1929) identified as 
E. rugosa Ulrich 8: Bassler a form which Bassler and Kellett (1934) 
recognized as a new species (£. materni Bassler 8z Kellett). E. magna and 
E. simpsoni — species established by Harris (1931) — have been referred 
by the present writer to the new genus — Aberroconcha. 

Revision of the genus Eridoconcha was made simultaneously, but 
independently by Levinson (1951) and Keenan (1951). They have contri- 
buted to a better knowledge of this genus, and have had a decisive 
bearing on its taxonomic and phylogenetic evaluation given in the 
present paper. On the U-shaped section of grooves the genus Cryptophyllus 
has been separated by Levinson (1951) from the genus Eridoconcha. This 
separation is justifiable, but the character on which the new genus was 
established has no systematic significance, for both V-shaped and U-sha- 
ped grooves may occur on the carapace of the same individual. To the 
genus Cryptophyllus are here being assigned all the forms of Eridoconcha 
with less than 7 lamellae on the carapace. The fundamental feature in 
taxonomic evaluation is, indeed, the ability for shedding the juvenile 
growth stages. This character has likewise markedly influenced the 
writer's interpretation of their phylogenetic position in relation to the 
Eridoconchidae and has provided a base for the creation of a new family — 
the Cryptophyllidae. All forms assigned to this family are distinguished 
by the limited ability to moult, hence on shells of these animals we may 
observe a much smaller number of lamellae than in the case of Erido- 
conchidae. 

Keenan (1951) believes that it is not E. rugosa, but Placentula mar- 
ginata Ulrich, 1890, by Bassler and Kellett (1934) assigned to the genus 
Jonesites Coryell, which is the genotype of Eridoconcha. Figures published 
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by Keenan (1951, pl. 79, fig. 13-15) suggest that these forms are referable 
to the genus Cryptophyllus Levinson on the ground of the small number 
of growth bands on the carapace. 

The species of Eridoconcha, described from the Siberian Platform 
(Ivanova, 1955) and from the European part of the Soviet Union (Egorov, 
1954; Ljaschenko, 1960), do not arouse doubt as to their generic assignment. 

Schmidtella latimarginata Keenan (Keenan, 1951) is interesting in 
that the forms it contains differ in the morphology of the carapace. 
Some of them (Keenan, 1951, pl. 79, fig. 16) ought to be referred to the 
genus Cryptophyllus Levinson, as is suggested by their multilamellar 
carapace. 


Eridoconcha rugosa Ulrich 8z Bassler, 1923 
(BU TV Lig *35a>c) 
Holotypus: shell of Eridoconcha rugosa, figured by Ulrich 8: Bassler in text-pl. 
14, fig. 9. 
Stratum typicum: Upper Ordovician (Maysville), Ohio, USA. 
Locus typicus: Cincinnati. 


Diagnosis. — Shell suboval in shape, with numerous (up to 10) 
growth bands. Hinge line straight, the dorsal border convex. Carapace 
lamellae adjacent to one another on the whole surface. 


Material. — Some dozens (35) of well preserved carapaces. 
Dimensions (in mm): 
1 Ź 
Length 0.777 0.714 
Height 0.546 0.588 
Thickness 0.400 0.398 
Description. — The valves are with conspicuous 


growth bands separated by concentric grooves. The 
bands are smooth, with the surface occasionally finely 
granulated (especially so during the last growth stages). 
The free edge of shell is gently convex, rounded both 
anteriorly and posteriorly. A line drawn from the 
umbo to the ventral edge divides the shell into two 
nearly symmetric halves. In posterior view the cara- 
pace is heart-shaped. 

Structure of shell. Lamellae composing the cara- 
pace are visible in thin sections. The nauplioconch is 
of simple structure, smooth in the free edge area. 
ME 0 = Eddsi The succeeding growth stages have developed adventral 
concha rugosa Ul- Structures. The hinge parts formed by the dorsal 
rich 6 Bassler, |amellae terminate straight and are equally developed 


transverse section ; 
of right valve.  9m both valves (fig. 20). 


02mm 
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On partly decalcified shells (fig. 8 
A) on the boundary of the growth 
bands, minute, virgulate pores are 
visible, most likely vestiges after the 
setae of the chitinous layer in the 
marginal area. 

Ontogeny. — The young carapaces 
have been found, too, among the collect- 
ed material. They are characterized by 
rather small dimensions (between 
0.336 to 0.540 mm) and fewer lamellae 
on the carapace (the smallest ones 
having 5 lamellae only). In shape of 
shell these forms strongly resemble 
the juvenile carapaces of Aberroconcha 
plicata n. sp. During the earliest growth 
stages the shell is nearly rectangular 
and caudally more developed. In the 
following stages these proportions are 
modified, the shape of shell becoming 
analogous to that in mature individuals 
(dig. 21). 

Variability. — The height of the 
carapace of mature individuals shows 
fairly strong variations. The length/ 
/height ratio ranges from 1.31 to 1.52. 
Ornamentation does not, on the whole, 
vary to any considerable extent. Occa- 
sionally only, extremely fine granula- 
tion may be encountered on the last 
growth stages. 

Occurrence. — As has been stated 
by Ulrich and Bassler, Eridonconcha 
rugosa occurs in the Upper Ordovician 
(Maysville division of the Ordovician) 
and Silurian. In Europe it has been 
recorded from the Devonian of the 
Holy Cross Mountains. 

Remarks. — The description of 
this species, as given by Ulrich and 
Bassler (1923a) is very concise. The 
structure of its carapace has not been 
investigated. The figure of this species 


6* 


03mm 


Fig. 21. — Eridoconcha rugosa Ul- 
rich 8z Bassler, A-E young carapaces 
of various growth stages. 
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given by the authors is a very schematic drawing, hardly to be relied 
upon for specific identification. Specimens from the Holy Cross Mount- 
ains closely resemble the American form in that they have the same shell 
outline and dimensions. On this evidence specimens from Middle Devo- 
nian strata of Poland are regarded as conspecific. 


Eridoconcha granulifera n. sp. 
(pl. IV, fig. 2 a-c) 

Holotypus: carapace figured in pl. IV, fig. 2 a-c. 

Stratum typicum: Middle Devonian (Givetian) of the Holy Cross Mountains. 

Locus typicus: Skały. 

Derivatio nominis: Lat. granum — grain, ferro — to bear, with reference to 
the granulation on the growth bands. 

Diagnosis. — Outline of valve ovate. Numerous minute granulations 
on the last growth bands. Lamellae completely calcareous, adhering to 
one another on the whole surface. Lamellae 9 in number. 

Material. — A dozen or so of detached valves and fairly well pre- 
served carapaces. 

Dimensions (in mm): 


Holotype Paratype 
Length 0.567 0.580 
Heisht 0.420 0.440 
Thickness 0.357 0.340 


Description. — Shell subovate with very distinct growth bands. The 
carapace umbonal, with the straight hinge line in a depression. Minute 
grains occurring on the last four growth bands. On the last growth band 
they are the largest and slightly obliquely directed towards the outside 
of the shell. The carapaces of this form are swollen, which may not, 
however, be associated with dimorphism, thus far not observed either in 
this species or in others here discussed. The depressed hinge line is of 
simple structure. On the dorsal side the concentric grooves are conspicuous 
and converge below the umbo. On the ventral side the grooves run parallel 
to the free edge of shell. 

The carapace is composed of 9 calcareous lamellae, whole distal ends 
form a sort of velar structures. Grooves separating the bands are V- 
shaped during the early growth stages, later to become more or less 
U-shaped. The lamellae of the early stages are distally somewhat thickened. 
In the subsequent stages a kind of velar structures are first formed. 
In cross section a distinct dark line is marked on these structures, 
probably formed owing to the folding of the epidermal layer; it may be 
correlated with Jaanusson's (1957) „bisecting line”. 

The hinge areas are multilamellar with analogous development of 
lamellae in both valves. 
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In transmitted light vestiges of minute reticulation refracting light 
(Netzwerk) have been observed (fig. 22). This reticulation resembles 
analogous structures present in Conchostraca (comp. p. 52—53). They are 
most likely vestiges of the chitinous skaffolding which was included in 
the layer on the calcareous shell, or lined it on the inner side. In living 
ostracods these structures have been studied in full detail by Miller 
(1894). 


Variability. — The marginal parts of growth bands are in the first 
place subject to modifications during the growth process. It has been 
noted, too, that with growth of the carapace, the 
shape of the concentric grooves changes very 
fundamentally. During the early growth stages 
they passe through V-shaped phase subsequent- 
iy to become U-shaped. That part of the growth 
band forming adventral structures deserves special 
attention. The adventral structures are formed 
gradually during the growth process of the ca- 


rapace. Initially they are folded, as is suggested 005mm 
by the dark line bisecting it at right angle to 
the surface. Fig. 22. — Eridoconcha 


granulata n. sp., frag- 
The outline of carapace is subject to some ment of shell reticulat- 


variations, too. On the available material it has acz 

been ascertained that the length/height ratio of the carapace ranges from 
1.22 to 1.40. As compared with E. rugosa Ulrich śz Bassler, the variation 
curve is here shifted towards greater sphaericity of shell. 

Occurrence. — E. granulifera n. sp. occurs in Poland within Givetian 
deposits at Skały, but is very rare. 

Remarks. — Forms referred to this species display certain similarities 
with E. rugosa, expressed mostly in ornamentation pattern and shell 
outline. Apparently, these species are interrelated and represent links 
of one evolutionary trend. They have not acquired the ability to moult, 
since all the moult stages are preserved on their carapace. 


Eridoconcha arsiniata (Stover, 1956) 
(pi TV, -tis. 1 a=ć) 

Holotypus: carapace figured by Stover (1956) in pl. 119, fig. 37. 

Stratum typicum: Windom shale (Moscow formation), western New York. 

Locus typicus: Genesee County, N. Y. 

Diagnosis. — Shell small, ovate, with numerous (9) lamellae. Umbo 
slightly anteriorly directed. Hinge line short, straight. 

Material. — Several well preserved valves and carapaces. 
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Dimensions (in mm): 


1 2 
Length 0.545 0.505 
Height 0.462 0.460 
Thickness 0.360 — 
Description. — This is one of the smallest species of Eridoconcha. 


The average size of the shell does not exceed 0.52 mm. The carapace 
is multilamellar, with thin lamellae. The growth bands are of nearly 
uniform breadth, the last ones being as a rule the narrowest. The gently 
rounded anterior part of shell is lower than the posterior part. In the 
centro-dorsal part of shell a distinct umbo is 
present, consisting of the nauplioconch. In cross 
section the carapace is cordate. 

Structure of carapace. The carapace lamellae 
tightly adhere to one another on the whole sur- 
face, and only occasionally detached valves are 
in these elements gently folded in the dorsal 
carapace area. The last stage lamella is gently 
rounded along the free edge (fig. 23). 

The hinge structures do not show any diffe- 
rentiation, the particular layers within the hinge 
area on both shells being straightly terminated 
and adjacent. The hinge line is short; in the ante- 
rior part of shell it passes into the free edge at 
an obtuse angle. In the distal part of the carapace 
the analogous angle is wider. 


Occurrence. — E. arsiniata occurs in Upper 
Givetian beds of the United States of America 
(New York) and in analogous formations of Po- 
| land ($więtomarz-Śniadka and Skały). 


Fig. 23. — Eridoconcha Remarks. — E. arsiniata (Stover) differs from 

arsiniata (Stover), trans- all the so far studied species of Eridoconcha in 

verse section of left  . : : - : 
valóe. its very small dimensions. The studied specimens 


are not young forms since they bear 9 lamellae. 
These are thin, with the growth bands forming a sort of adventral 
structures, not much differentiated in the successive stages. In these 
characters E. arsiniata differs from E. rugosa and E. granulifera n. sp.. 
which have the growth bands rounded and forming a sort of ridges. In 
shape of lamellae and of the growth bands E. arsiniata (Stover) approaches 
nearest to representatives of Aberroconcha plicata n. sp., A devonica n. 
sp. and Eridoconcha concentrica Coryell 8 Williamson (Stover, 1956). 
In view of the very strong resemblance of the Polish specimens in 
exterior appearance and dimensions, they have been referred to the 


ERIDOSTRACA — A NEW SUBORDER O: OSTRACODS 87 


species established by Stover on specimens from the Givetian strata 
(Moscow form.) of North America. The American specimens differ in 
dimensions only, while in what concerns other external features they 
are similar with the Holy Cross Mountains specimens. 


* 


ADDENDUM 


After the present paper had been sent to the press, Ivanova (1960) 
published a paper in which she revised the position of Archaeostraca, 
erected a new subclass Ostracoidea to include the orders of Bradoriida 
Raymond, Leperditiida Pokorny and Ostracoda Latreille, and opposed (in 
a diagram) the Leperditiida group to the ostracods which she postulated 
to be the descendants of Beyrichionidae Ulrich 8: Bassler, while the 
Leperditiida are considered as derived from Bradoriidae Matthew. 

In what concerns Ivanova's revision of the Archaeostraca the present 
writer does not think reasonably justifiable the separation of Bradoriida 
from that group of crustaceans merely on a supposition that the shell of 
these animals covered their entire body. Among Bradoriida many genera 
are encountered (e. g. Alutidae Huo Shih-Cheng, 1956), whose valves are 
invariably connected in the hinge area, and continuously spread at the 
base. No evidence is available suggesting that a shell of this type covers 
the animal's whole body-which has been laterally compressed. It rather 
seems that the order Bradoriida is artificial, including different groups 
of crustaceans. 

In what regards the Leperditiida the writer's view is that they are 
primitive ostracods, but he nearly agrees with Ivanova's suggestion to 
oppose them to the group of Palaeocopa (but to that one group only). On 
the other hand, it is not the Beyrichionidae but the Conchostraca that 
seem the most probable ancestors of that suborder. 


Palaeozoological Laboratory 

of the Warsaw University and 
of the Polish Academy of Sciences 

Warszawa, September 1960 
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ERIDOSTRACA — NOWY PODRZĄD OSTRACODA 
I JEGO FILOGENETYCZNE ZNACZENIE 


Streszczenie 


Rozprawa ta zawiera rezultaty badań nad morfologią Eridoconchidae Hennings- 
moen i obserwacje nad mikrostrukturą pancerzy przedstawicieli kilku prymityw- 
nych grup paleozoicznych Ostracoda. Rozpatrywany w niej problem obejmuje rów- 
nież zagadnienia związane z genezą pancerza ostrakodowego. Wysunięte w tej pracy 
tezy oparte zostały na obserwacjach zarówno Ostracoda, jak i kambryjskich Ar- 
chaeostraca oraz współczesnych Conchostraca. ą 

Materiały, na których dokonane zostały te badania, zebrano z dewonu środko- 
wego w Górach Świętokrzyskich (Wydryszów, Grzegorzowice, Skały, Świętomarz- 
Sniadka). Prócz tego zbadano okazy Aberroconcha magna (Harris) z ordowiku Plat- 
formy Syberyjskiej, przekazane autorowi przez Dr W. A. Iwanową z Instytutu 
Paleontologicznego Akademii Nauk ZSRR w Moskwie. 

Do celów porównawczych wykorzystano również Ostracoda ze Związku Ra- 
dzieckiego (Estonia, Platforma Rosyjska, Platforma Syberyjska) i ze Stanów Zjed- 
noczonych, jak również materiały z głazów narzutowych pochodzenia skandynaw- 
skiego oraz współczesne z Adriatyku i wiele innych. 

W badaniach tych uwzględniono w szerokim zakresie studia porównawcze nad 
mikrostrukturą pancerzy, oparte na szlifach cienkich i seryjnych naszlifowaniach. 
Stosowano też fluorydyzację skorupek w celu zbadania struktury pancerza, jego 
laminacji i budowy wewnętrznej Eridoconchidae. 

Szczegółowa analiza morfologiczna skorupek Eridoconchidae wykazała, że pan- 
cerze tych zwierząt zbudowane były z licznych blaszek ułożonych jedna pod drugą, 
odzwierciedlających kolejne fazy wzrostu zwierzęcia. Poszczególne blaszki stanowią 
elementy wylinkowe, nie zrzucane w procesie wzrostu. Pod tym względem pancerze 
Eridoconchidae przypominają stosunki panujące u Conchostraca (Phyllopoda), 
różnią się jednak od tych ostatnich ilością blaszek na pancerzu, która w obrębie 
rodzajów Aberroconcha n. gen. i Eridoconcha Ulrich 8z Bassler dochodzi do 11 
i liczby tej nie przekracza. Poza tym, skorupki tych zwierząt są z reguły wapienne, 
a tylko partie centralne blaszek są chitynowe i wpuklone do środka skorupki, two- 
rząc komory, jak to jest u przedstawicieli rodzaju Aberroconcha. Reprezentują one 
jeden z najprymitywniejszych typów Ostracoda; nie osiągnęły jeszcze zdolności 
linienia, która jest cechą charakterystyczną dla małżoraczków. 

Obok form typu Aberroconcha, zarówno z Polski, jak i z Platformy Syberyj- 
skiej, zbadano i opisano gatunki rodzaju Eridoconcha, z których dwa (E. rugosa 
Ulrich 8z Bassler, E. arsiniata (Stover)) znane są ze Stanów Zjednoczonych. Ich pan- 
cerze mają wszystkie blaszki całkowicie wapienne. Stanowi on dalsze ogniwo 
morfologiczne rozwoju pancerza ostrakodowego. Liczba faz wzrostu u tego rodza- 
ju pozostaje nadal wysoka (do 11), a poszczególne blaszki Ściśle do siebie przy- 


lesają. 
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Swoisty typ budowy pancerza Eridoconchidae uzasadnia wyodrębnienie tej grupy 
ostrakodów w samodzielny podrząd — Eridostraca n.subordo. Stanowisko filogene- 
tyczne tego podrzędu, do którego włączono również proponowaną nową rodzinę — 
Cryptophyllidae, cechującą się skorupkami zbudowanymi z niewielkiej liczby bla- 
szek (od 6 do 1), — jest pośrednie między Conchostraca a Ostracoda, z grupy 
Palaeocopa. 

Wysunięta przez Levinsona (1951) dla skorupek wieloblaszkowych Ostracoda 
hipoteza „retencji linienia”, jako cechy przystosowawczej dla niewielkiego kręgu 
form, wydaje się niesłuszną, ponieważ mała liczba blaszek na pancerzu takich form, 
jak np. Cryptophyllus Levinson, nie ilustruje retencji, lecz przypuszczalnie inicjację 
linienia, zaś skorupki wieloblaszkowe Eridoconchidae (Aberroconcha i Eridoconcha) 
wskazują na pierwotny stan budowy, odziedziczony po swoich wieloblaszkowych 
przodkach z grupy Conchostraca. Pod względem morfologicznym istnieją stopnio- 
we przejścia od pancerza wieloblaszkowego (Aberroconcha, Eridoconcha), poprzez 
pancerz o niewielkiej liczbie blaszek (Cryptophyllus), do pancerza trzy-, dwu- 
i jednoblaszkowego (Conchoprimitia Opik, Milleratia Swartz, Schmidtella Ulrich). 
Wskazują one równocześnie na sposób powstania dużej grupy paleozoicznych Ostra- 
coda, a przede wszystkim prymitywnej i ważnej pod względem filogenetycznym 
grupy Leperditellidae Ulrich śz Bassler. 

Badania prowadzone nad Eridoconchidae rzucają jednocześnie światło na 
pochodzenie Ostracoda. Okazało się, że znana od dawna koncepcja paleontolo- 
giczna pochodzenia Ostracoda z grupy Bradoriidae Matthew (Ulrich śz Bassler, 
1931; Raymond, 1946), nie wyczerpuje całkowicie zagadnienia. Autor uważa, że 
z grupy kambryjskich Bradoriidae (Archaeostraca) mogły wyodrębnić się tylko 
bardzo prymitywne ostrakody, a mianowicie Leperditiidae Jones. Odznaczają się 
one dużymi rozmiarami pancerza, obecnością odcisków mięśniowych na skorupce, 
których w grupie Palaeocopa na ogół brak. Pancerz tych małżoraczków (Leperdi- 
tiidae) ma strukturę pryzmatyczną, a w jego jednoblaszkowej skorupce wyróżnić 
można trzy warstwy: 1) zewnętrzną, ciemno zabarwioną; 2) środkową, przezroczystą; 
3) wewnętrzną, grubszą od zewnętrznej i również ciemno zabarwioną. 

Podobny typ struktury pancerza i wyraźne odciski mięśniowe, złożone z licz- 
nych śladów przyczepów adduktorów, mają przedstawiciele Healdiidae Harlton 
(Podocopa). W związku z tym autor jest skłonny wyprowadzić te ostatnie z Le- 
perditiidae. 

Jeśli chodzi o mikrostrukturę pancerza Eridostraca, to jest ona kryptokrysta- 
liczna. Po sfluorydyzowaniu można na ich skorupkach wyróżnić dwie warstwy: 
1) zewnętrzną, ciemno zabarwioną, 2) wewnętrzną, przezroczystą. Poza tym na sko- 
rupkach przedstawicieli tego podrzędu mięśnie zwierające nie pozostawiają śla- 
dów przyczepu ścięgien. Analogiczne stosunki panują wśród prymitywnych Le- 
perditellidae (Conchoprimitia), których przodkami, według wszelkiego prawdopo- 
dobieństwa, były wieloblaszkowe Eridostraca. 

Ta ostatnia grupa, jak już wspomniano, wykazuje duże podobieństwo do jedne- 
go z najprymitywniejszych szczepów skorupiaków, a mianowicie Conchostraca, 
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których pancerz jest z reguły chitynowy (bardzo rzadko wapienny). Powstanie 
pancerza ostrakodowego dokonało się na drodze głębokich przeobrażeń, polega- 
jących m.in. na uzyskanej stopniowo zdolności przyswajania soli węglanowych 
i wydalania ich w postaci blaszek wapiennych oraz na zdolności zrzucania skorupek 
wylinkowych. 

Na podstawie dokonanych obserwacji i badań można z dużym prawdopodobień- 
stwem przyjąć, że występujące w paleozoiku grupy małżoraczków wskazują na difi- 
letyczne pochodzenie tego rzędu. Szczep Leperditiidae wywodziłby się z Archaeo- 
straca (Bradoriidać), szczep zaś obejmujący Eridostraca związany byłby z Concho- 


straca (Lepidittidae Kobayashi). 8 


DIAGNOZY 
Podrząd Eridostraca n. subordo 


Ostracoda o pancerzu wieloblaszkowym, rzadziej jednoblaszkowym, wapien- 
nym, z krótkim, prostym brzegiem zawiasowym i wypukłym dorsalnym. Maksy- 
malna liczba blaszek na skorupce — 11. Mikrostruktura pancerza kryptokrysta- 
liczna. 

Występowanie: ordowik — dewon (jura?). 

Rozprzestrzenienie geograficzne: Ameryka, Azja, Europa. 


Aberroconcha n. gen. 

Owalne Eridoconchidae z licznymi (9-11) blaszkami na pancerzu, o prostym 
brzegu zawiasowym. Niezwapniałe elementy blaszek, wpuklone do środka skorupki, 
tworzą komory. Dymorfizm nie znany. 

Występowanie: ordowik — dewon. 

Rozprzestrzenienie geograficzne: Ameryka Północna, Europa (Góry Święto- 


krzyskie), Azja (Platforma Syberyjska). 


Aberroconcha plicata n. sp. 
(pl 111 65.1 a=c) 

Pancerz średniej wielkości, umbonalny, wieloblaszkowy, z licznymi (do 10) 
pasmami przyrostowymi. Blaszki chitynowe, wpuklone do środka skorupki, tworzą 
niewielkie komory. | 

Aberroconcha devonica n. sp. 
(pl. IV, fig. 2 a-c) 

Pancerz prawie owalny, średniej wielkości, z licznymi (9) blaszkami na pan- 
cerzu. Poszczególne blaszki zwapniałe i częściowo wpuklone do wnętrza skorupki. 
Przednia część pancerza ostro ścięta. 

Eridoconcha granulifera n. sp. 


(pl HEL BIE 23G=C) 
Zarys skorupki owalny. Liczne drobne granulacje na ostatnich pasmach przy- 


sostowych. Blaszki, całkowicie wapienne, przylegają do siebie na całej powierzchni, 


ficzba blaszek — 9. 
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OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 36) 

Aberroconcha plicata n. sp., rysunek schematyczny, kombinowany, widziany 
od strony przedniej pancerza; A naupliokoncha, B-J kolejne stadia wzrostu, 1 brzeg 
zawiasowy, 2 blaszki dorsalne, 3 pasmo przyrostowe (dystalna część blaszki), 4 ko- 
mora międzyblaszkowa, 5 blaszka chitynowa, 6 bruzda koncentryczna, 7 wolny 
brzeg, 8 linia narastania (bruzda koncentryczna), 9 brzeg dorsalny, 10 listewka pół- 
kolista. 


Fig. 2 (p. 38) 
Aberroconcha plicata n. sp., rysunek schematyczny. Pancerz lekko skośnie na- 
chylony ku przodowi. Lewa skorupka w przekroju poprzecznym odsłania zrekon- 
struowany, przestrzenny obraz blaszek chitynowych. 


Fig. 3 (p. 41) 
Aberroconcha plicata n. sp., rysunek schematyczny, kombinowany, od strony 
dorsalnej. Prawa skorupka zeszlifowana do połowy wysokości; F-J blaszki ostat- 
nich faz wzrostu, I komora międzyblaszkowa, 2 blaszka chitynowa. 


Fig. 4 (p. 42) 
Aberroconcha plicata n. sp., przekrój podłużny pancerza, poniżej wpuklenia 
ostatniej fazy wzrostu; F-I blaszki ostatnich faz wzrostu. 


Fig. 5 (p. 47) 

A Diagramatyczne przekroje dystalnej części skorupek, widziane od strony ze- 
wnętrznej: A Aberroconcha magna (Harris), B A. plicata n. sp., € Eridoconcha rugosa 
Ulrich 8: Bassler, D Cryptophyllus oboloides (Ulrich 8z Bassler); D-I kolejne stadia 
ostatnich faz wzrostu, 1 lacuna, 2 linia przecięcia (wąska zatoka-sinus), 3 bruzda 
koncentryczna (U-kształtna), 4 szeroka zatoka lub fałd, 5 listewka półkolista. 

B Diagramy wewnętrznych powierzchni skorupek. Objaśnienia — jak do fig. 4. 


Fig. 6 (p. 50) 

Aberroconcha plicata n. sp., rysunek schematyczny przedstawiający fragment 
prawej skorupki, z której usunięto najwcześniejsze stadia wzrostowe (4A-C); D-I 
stadia wzrostu, 1 blaszka dorsalna, 2 brzeg zawiasowy, 3 komora międzyblaszko- 
wa, 4 blaszka chitynowa, 5 blaszka dystalna, 6 bruzda koncentryczna, 7 brzeg wol- 
ry skorupki. 

Fig. 7 (p. 50) 

Conchostraca gen. et sp. indet., przekrój poprzeczny skorupki lewej częściowo 

zrekonstruowany (linie przerywane); górny sylur, Podole. 
Fig. 8 (p. 53) 

A Eridoconcha rugosa Ulrich ś$z Bassler, rysunek schematyczny przedstawia- 
jący pory na częściowo odwapnionych skorupkach, na granicy pasm przyrostowych; 
B Estheria sp., rysunek schematyczny przedstawiający pory na skorupce na grani- 


cy pasm przyrostowych formy współczesnej; C Estheria sp., fragment płaszcza 
chitynowego z rzęskami. 


Fig. 9 (p. 56) 

Diagramatyczne przekroje poprzeczne skorupek: A Aberroconcha magna (Har- 
ris), B 4. plicata n. sp., € A. devonica n. sp., D Eridoconcha rugosa Ulrich: % 
Bassler, E Cryptophyllus oboloides Ulrich 8: Bassler, F Milleratia shideleri Levin- 
son (wg Levinsona, 1951). Pancerze tych gatunków obrazują szereg morfologiczny, 


prowadzący od pancerza wieloblaszkowego Eridostraca do jednoblaszkowego typo- 
wych Ostracoda. 
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Fig. 10 (p. 59) 

A-C Przekroje poprzeczne pojedynczych blaszek, ilustrujące budowę brzegu 
wentralnego: A Eridoconcha granulifera n. sp., B, C „Eridoconcha” multiannulata Le- 
vinson (rys. schem. wg fotografii z Levinsona, 1951), D przekrój poprzeczny sko- 
rupki Euprimites suecicus (Thorslund), (wg Jaanussona, 1957); 1 brzeg zawiasowy, 
2 brzeg dorsalny, 3 pasmio przyrostowe tworzące rodzaj struktur adwentralnych, 
4 brzeg wolny skorupki, 5 linia przecięcia, 6 dolon welarny. 


Fig. 11 (p. 61) 
A Przekrój poprzeczny pojedynczej blaszki Eridoconcha arsiniata (Stover), 
B skorupki Conchoprimitia gammae (?) Opik; 1 brzeg zawiasowy, 2 brzeg dorsal- 
ny, 3 struktury adwentralne. 


Fig. 12 (p. 64) 
Schematyczne przekroje poprzeczne skorupek sfluorydyzowanych: A Leperditia 
sp. B Bażrdiocypris sp., € Hollinella sp.; 1 warstwa zewnętrzna, 2 warstwa środ- 
kowa, 3 warstwa wewnętrzna. 


« 


Fig. 13 (p. 65) 
Schematyczne przekroje poprzeczne pancerzy: A Leperditia sp. B Pachydo- 
mella sp., € Bairdiocypris sp., D Bairdia sp. 


Fig. 14 (p. 66) 
Schematyczne przekroje poprzeczne wentralnego brzegu skorupki prawej: 
A Pachydomella sp., B Bairdiocypris sp., € Condracypris sp., D Bairdia sp.; 1 blasz- 
ka wewnętrzna, 2 vestibulum, 3 blaszka zewnętrzna, 4 listewka ekstramarginalna, 
5 strefa zrośnięcia blaszek, 6 listewka inframarginalna, 7 linia przecięcia. 


Fig. 15 (p. 67) 
Bairdia sp., schematyczny przekrój podłużny przedniej części wolnego brzegu 
pancerza; L lewa, R prawa skorupka, 1 blaszka wewnętrzna, 2 blaszka zewnętrzna, 
3 vestibulum, 4 linia przecięcia, 5 pryzmaty kalcytu. 


Fig. 16 (p. 69) 

Diagram ilustrujący prawdopodobne stosunki pokrewieństwa i rozprzestrzenie- 

nie stratygraficzne pewnych grup Ostracoda. 
Fig. 17 (p. 74) 

Aberroconcha magna (Harris), przekrój poprzeczny prawej skorupki: A nau- 
pliokoncha, B-I kolejne stadia wzrostu, 1 blaszka dorsalna, 2 blaszka chitynowa, 
3 komora międzyblaszkowa, 4 blaszka dystalna, 5 brzeg wolny skorupki. 

Fig. 18 (p. 78) 

Aberroconcha plicata n. sp., A-E skorupki młodociane w różnych stadiach 
wzrostu. 

Fig. 19 (p. 79) 

Aberroconcha plicata n. sp., diagram zmienności; na osi rzędnych — ilość osob- 
ników, na osi odciętych — ilorazy stosunku długości do wysokości skorupki. 

Fig. 20 (p. 82) 
Eridoconcha rugosa Ulrich 8z Bassler, przekrój poprzeczny prawej skorupki. 
Fig. 21 (p. 83) 

Eridoconcha rugosa Ulrich 8z Bassler, A-E skorupki młodociane w różnych 

stadiach wzrostu. 
Fig. 22 (p. 85) 
Eridoconcha granulifera n. sp., fragment retikulacji skorupki. 
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Fig. 23 (p. 86) 
Eridoconcha arsiniata (Stover), przekrój poprzeczny lewej skorupki. 


Text-pl. I (p. 44-45) 
Aberroconcha plicata n. sp., szlify seryjne pancerza, równolegle do osi pod- 
łużnej: A-J od strony dorsalnej, U-K od strony wentralnej. 


IE, 

Fig. 1, 2. Aberroconcha plicata n. sp., przekroje poprzeczne: 1 pancerza, X 95: 
2a strefy zawiasowej, X 375; 2b skorupki lewej, obejmujący komory międzyblasz- 
kowe ostatnich faz wzrostu, X 375. 

Fig. 3, 4. Aberroconcha magna (Harris), przekroje poprzeczne: 1 skorupki le- 
wej, X 88; 4 skorupki prawej, obejmujący ostatnie fazy wzrostu, X 200. 

a blaszki zawiasowe, b blaszki chitynowe, c blaszka dystalna, d komora mię- 
dzyblaszkowa, e listewka półkolista, f zatoka (sinus), g lacuna. 


PITT 

Fig. 1. Hollinella sp., przekrój poprzeczny brzegu wolnego skorupki sfluorydy- 
zowanej, X 190. 

Fig. 2, 3. Bairdia sp.: 2 przekrój poprzeczny wentralnej części brzegu wolnego 
skorupki, X 88; 3 przekrój przedniej części brzegu wolnego skorupki, X 144. 

Fig. 4, 5. Bairdiocypris sp., przekroje poprzeczne: 4 brzegu wolnego skorupki, 
X 180; 5 skorupki sfluorydyzowanej, X 225. 

Fig. 6, 7. Leperditia sp., przekroje poprzeczne: 6 brzegu wolnego skorupki, 
X 117; 7 skorupki sfluorydyzowanej, X 73. 

a warstwa zewnętrzna (pigmentowana), b warstwa środkowa, c warstwa we- 
wnętrzna, d blaszka wewnętrzna, e linia przecięcia, f strefa zrośnięcia, v vestibulum. 


IZ, IM4T 
Fig. 1. Aberroconcha plicata n. sp., holotyp: a skorupka lewa, b od strony dor- 
salnej, c od strony wentralnej; X 66. 
Fig. 2. Aberroconcha devonica n. sp., holotyp: a skorupka lewa, b od strony 
dorsalnej, c od strony wentralnej; X 66. 


PINY 
Fig. 1. Eridoconcha arsiniata (Stover): a skorupka lewa, b od strony dorsalnej, 
c od strony wentralnej; X 102. 
Fig. 2. Eridoconcha granulifera n. sp., holotyp: a skorupka lewa, b od strony 
dorsalnej, c od strony wentralnej; X 100. 
Fig. 3. Eridoconcha rugosa Ulrich 8$z Bassler: a skorupka lewa, b od strony dor- 
salnej, c od strony wentralnej; X 92. 


PPAHUMNEK AJAMUAK 


ERIDOSTRACA — HOBBIA IIONOTPAJN OSTRACODA M ETO 
PMJIOTEHETMHECKOE SHAUEHME 


Pe3tome 


B Hacroaiqeńi paóore npeqCTaBJIeHbl peZYJIBTATbI MCCIENOBAHNIA Haji MOpdo- 
qnorneń Eridoconchidae Henningsmoen u HaóbjroqeHua Haq MMKpOCcTpyKrypoń pakKo- 
BUH HeCKOJIbKMX IHPUMUTUBHBIX TPyrI IaJeO30ŃCKMX OCTpaKOĄ. PaccMaTpuBaeMaA 
Tyr npoOjeMa OOHUMaeT TO3KE BOIIDOCbI TeHe3MCA OCTPAKOMNĄHOŃ PAKOBUHBI. BBIĄBA- 
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HyTbie TE3MCbI OCHOBAHbI Ha HaOJIo1jeHMAX KACAIOLIUXCA HE TOJIbKO OCTPAKOĄ, HO 
u keMOpnuiickux Archaeostraca m uCKOIaeMbIX M COBPEMEHHBIX Conchostraca. 

Jia CcpaBHeHMA MUCHOJJEBOBAHO MATEepMAJbI M3 COBETCKOro Coro3a (OcroHckaaA 
CCP, Pycckad narchopMa, Cuónpckaa nJIaTcbopma), CoeąuHeHHbIx IIITAToB, MaTe- 
PMAJBI M3 CKAHNUHABCKUX JIEJĄHUKOBBIX BAJJYHOB M MHOTMe HpyTrMe. 

B nccjieqoBaHMAX yUTeHO B IIMPOKOM OÓbeME MUKDPOCTPYKTYPYy PAKOBMH, HPN- 
MeHAA pa3HOOÓpa3Hble TEXHMHECKHE METOĄBI. 

Ilonpo0Hbii MOpQoJlorMiecKui AHAJIM3 CTBOPOK Eridoconchidae roka3an, uTo 
paKOBUHAa STUX ZKUBOTHbIX ObIJIa IIOCTPOEHA M3 MHOTOUMCJEHHBIX HIACTUHOK HAJIO- 
ZKEHHbIX ONHa HOĄ Apyroń, OTpaxarliiux HoCJIe|OBaTeJIbHble BO3PACTHbie Cba3bI 
ZKUBOTHOTO. OTĄEJIBHbIe UJIACTUHKA COCTABJIAIOT JJIEMEHTbI HMHBKU HE cóponieHHbie 
B Hpoqnecce BO3pacTaHud. B STOM OTHOIUeHMA PAKOBUHBI Eridoconchidae HarmroMu- 
HaloT COOTHOLIEHUA TOCHOĄCTBYIOUIMe cpequ Conchostraca (Phyllopoda), Ho ornnu- 
HaIoTcA OT STAX NOCJIEĄHAX KOJIMAECTBOM IJIACTUHOK PAKOBUHbI, KOTOPpoe B npełre- 
Jax poqĄoB Aberroconcha n. gen.u Eridoconcha Ulrich 8: Bassler qzoxoquT qo 11, Ho He 
IpeBBILIaeT STOTO UMCJIa. KpoMe TOTO CTBODKMU 9TUX ZKUBOTHbIX KAK IIpaBMJIO MU3BECT- 
KOBBIe, A TOJIbKO IEHTPAJIBHBIE HACTHA IIJIACTUHOK COCTOAT M3 XMTUHA M BOTHyTbi 
BHyTpb CTBOPKNM, OOÓpa3yAd MHOTĄA KAMEPBI, KAK 9TO MMe€T MECTO y pora Aberroconcha. 
IIpeącTraBuTeJrm 3T0ro połĄa ABJIAIOTCA OHĄHMMM M3 CAMBbIX HPUMUTUABHBIX TUIOB OCTpa- 
KOĄ. OHU He ĄOCTUTHYyJIM €IIe CHOCOOÓHOCTU JIMHbKM, XAapaKTepHOi NIIA OCTPAKOĄ. 

PaqomM c ©QopMamMn Tura Aberroconcha, uCCJIeqOBAHBI M ONACAHBI BUĄBI POHA 
Eridoconcha, KOTOpbIX paKOBUHA TOJXE COCTOALNAA M3 MHOTUX INIACTAHOK, HO HEJIK- 
KOM M3BECTKOBAA, COCTABJIAET CJIETYIOLiee MOPOJOTUHECKOE 3BOHO B DpAa3BUTUM 
OCTPAKOMIHOA PAKOBUHbI. KOJMYECTBO INJIACTAHOK y NHpeĄCTAaBHTEJIEŃ STOTo poĄa 
BCE €LIe BbICOKOE (40 11). OTĄ€JIbHbie NHJIAaCTUHKA TECHO IDPMJETAIOT APYT K Ąpyry. 

Oco6eHHbIi TUI CTPOCHMA PAKOBUHbBI Enidoconchidae OoOOCHOBbIBaeT BbIĄeJreHue 
STOfi TPYHNHbI B CAMOCTOATEJbHBIA HONOTPpAqy — Eridostraca n. subordo. ©uioreHe- 
TMUECKOE HOJIOZKEHUE STOTO IOHOTPAHA, B KOTOPBIA BKIIIOUEHO TOoKe npezhJiaraeMoe 
HOBO€ CEeMEACTBO — Cryptophyllidae, ormeuaroriqeeca CTBOPKAMM COCTOALĄMMU M3 He- 
OOJIBLIOTO KOJIMAECTBA IJIACTUHOK (MAKCUMAJLHO M3 6), 3aHuMaeT IPOoMEXYTOHUHOE 
IOJIOZKEHMe MeżKNy Conchostraca m Ostracoda, m3 rpyrmnbi Palaeocopa. 

BBIĄBUHYyTbIi JIeBMHCOHOM (Levinson, 1951) ĄJIA MHOTOINIACTUHHATBIX CTBOPOK 
OCTPAKOĄ TMIOTE3 ,„3AHepzKKM JIMHBKM (retention of moults), Kak npucnocoó0nrejb- 
HOTO CBOŃCTBA MNJIA HeOOJbLIOTo Kpyra (bopM, KazKeTCA HeBepHBIM, TAK KaK He- 
OOJBIIOE KOJIMUECTBO HJIACTUHOK B paKOBUHaX IpeąqącTaBnurejei poqa Cryptophyllus 
Levinson aBnrdeTca unijitocrpanneń He 3a4epKKM, Ho HaHajla JIUHLKM (initiation of 
moults), a mHororuiacruaiaTbie Eridoconchidae (Aberroconcha m Eridoconcha) yka- 
3BIBAIOT HA HPUMUTUBHO€ COCTOAHME CTPOEHMA, YHACJIEĄOBAHHOE OT CBOMX MHOTO- 
Tpyrmibi Conchostraca. Ilo orHoiieHuio MopchoJrorun 


IJIaCTHHHATbBIX IIDEXHKOB M3 
OT MHOTONJIAaCTUHHATOi 40 OĄHOHJIACTUHdAaTOA 


UMEIOTCA INOCTEINEHHbIe IEPEXOĄBI 
OCTpaKOMIHOŃi PAaKOBMHbI. YKA3bIBAIOT OHM OJJHOBPEMEHHO Ha INyTb BO3HUKHOBEHMA 


GolblIioOńi TPYIIbBI HAJIeOZOŃHCKAX OCTPAKOĄ, A MpezKĄIe BCETO HIpUMUTUBHOŃ M CPMJIO- 
TeHeTMUUECKM BAJZKHOŃ TPYNHIBI Leperditellidae Ulrich 8z Bassier. 

ACCJIe1OBAHMA ONUACAHHbIE B SToi paóoTe IpoJUBaIoT CBeT Ha IpoucxOxĄNeHHE 
OCTPaKOĄ. OKAa3AJOCb, UTO XABHO MU3BECTHAA IIAJJEOHTOJOTUHECKAA KOHNEINUA Ip0- 
MCXOZEJEHMA OCTPAKOj M3 Tpyrrnbl Bradoriidae Matthew (Ulrich ś: Bassler, 1931; 
Raymond, 1946), He ucHeprbIBaeT npoÓJleMbl. ABTop HacToanicji paóoTbIl qAyMaeT, uro 
43 TPyHqBI KeMÓpuiickux Bradoriidae MOTJIM BbIĄCJUTPCA TOJIBKO OHEHB IHIPAMUTU- 
BHbIe OCTPAKOĄbI, a UMeHHo Leperditiidae Jones. OTJmuaroTca OHM HpHCcyTCTBMEM 
MYCKYJIBHBIX OTIIEJATKOB Ha CTBOPKE, KOTOPbIX Her B GOJrbiioń rpyrme Palaeocopa. 
Mx pakoBuHa oÓJaqaeTr npuzMaTuUeCKOŃ cTpykrypoń. B OĄHONJIaCTUHHATOH CTBOPKE 
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MOKHO BbIĄEJIJATE TDM CJIOA. Bbliie yYROMAHYTBIE IpU3HAKM BCTPEHAIOTCA B TPYNIE 
Healdiidae Harlton (Podocopa) u roaToMy aBTOp CKJIOHAETCA K TOMY, HTOÓBI 9TUX 
IOCJIEJĘHMX BbIBOJĄMTŁ M3 Leperditiidae. Takum o6pa30M, BbICTynaroiiMe B HMZKHEM 
IaJle030€ TPYHIBI OCTPAKOĄ YKA3BIBAIOT Ha AUMJIETMUHECKOE IIPOMCXOZKĄCHME 3TOTO 
orpana: Leperditiidae nponcxoqunu Óbi m3 Archaeostraca, a Eridostraca Obiiu Óbl 
CBA3AHBI € Conchostraca. 


AMLMATHO3PBI 


Eridostraca n. subordo 


OcTpaKOĄbI € paKOBUHOŃ MHOTONJIACTUHiATOŃ, pezKe ONHOJIACTUHHATOŃ, U3BECT- 
KOBOŃ, € KODOTKUM, IpOCTbIM 3AMKOBbIM KpA€eM M BBIIYKJIbIM NOPCAJbHBIM. MaKcH- 


MAJIbHOe KOJMYUECTBO HJIACTUHOK B CTBOPpKe — ll. MukKpocTrpykTrypa paKOBUHBI 
KpUITOKPNCTAJJIMACCKAA. 
BbicTynaHue: OpĄOBUK — Ą4€BOH (ropa?). 


Teorpacuueckoe pacrpocrpaHeHne: AMepuka, A3uA, EBpora. 


Aberroconcha n. gen. 


OBaJbHbie Eridoconchidae, c MHOTOUKCJEHHBIMM (9 — 11) NIAaCTUHKAaMM B paKO- 
BMHE, € IIDOCTBIM 3AMKOBBIM KpaeM. HeoOM3BecTBJIeHHble SJIEMEHTbI NHJIACTAUHOK BO- 
THyTbI BHYTDb CTBOPKM, OÓpa3yd KAaMEepblI. J[JMMOpQQu3M He M3BECTHBIA. 

BbicrynaAne: OpĄOBAK — Ą1€BOH. 

Teorpacnueckoe pacrpocrpaHeHne:  CeBepHaa AMepuka, EBporna (CBeHTo- 
KpzKUCKME T[TOpbI), A3ua (Cu6óupckaa rniaTcoopMa). 


Aberroconcha plicata n. sp. 


PaKOBuHa CcpehHefi BEJIMAMHBI, yMÓOHAJBHAA, MHOTONJIACTUHHATAAH, € MHOTOUM- 
CJIeHHBIMM (40 10) mrojrocaMu HapacTaHuA. XUTUHOBbIe IJIACTUHKA BOTHYTbI BHyTpbB 
CTBOPKM, OOpa3yAd HeOOJIblume KaMEpBI. 


Aberroconcha devonica n. sp. 


PaKOBUHA HOUTU OBAJIbBHAA, CpeĄHeH BEJIMUMHBI, € MHOTOUMCJIEHHBIMA (9) NIa- 
CTUHKAMA B DpAKOBMHe. OTĄeJIBHbIe IHUJIACTAUHKM OOM3BECTBJIEHHBIE M HACTUUHO BO- 
THYTBI BHYTPb CTBOPKM. llepeqHAA UACTb PAaKOBUHbI OCTpo cpe3aHa. 


Eridoconcha granulifera n. sp. 


OuepTaHne CTBODKM OBAJIEHO€. MHOTOUMCJIEHHbIe MEJKUE TPAHYJIAHNAM Ha INO- 
CJIEĄHUX IIOJIOCAaX HapaCTaHMA. IIIACTMHKM, NEJMKOM OOÓM3BECTBJIEHHBIE IHIPUKACAIOTCA 
APYT € APYTOM Ha Bcei HOBepXHOCTM. HMCJIO HJIACTUHOK — 9, 
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EXPLANATIONS OF PLATES 


BE 


2. Aberroconcha plicata n. sp., transverse sections: 1 of carapace, X 95; 2a 
of hinge area, X 375; 2b of left valve, showing interlamellar chambers of 
the last growth stages, X 375. 

4. Aberroconcha magna (Harris), transverse sections: 3 of left valve, X 88; 
4 of right valve, showing last growth stages, X 200; a dorsal lamellae, 
b chitinous lamellae, c distal lamellae, d interlamellar chamber, e semicircu- 
lar list, f sinus, g lacuna. 


Ie. Li 


. Hollinella sp., transverse section of free edge of a fluoridized shell, X 190. 


3. Bairdia sp.: 2 transverse section of the ventral part of free edge of shell, 
X 88; 3 the same of the anterior part X 144. : 

5. Bairdiocypris sp., transverse sections: 4 of free edge of shell, X 180; 
5 of a fluoridized shell, X 225. 

7. Leperditia sp., transverse sections: 6 of free edge of shell, X 77%; 7 of 
a fluoridized shell, X 73; a outer (pigmented) layer, b median layer, c, d 
inner layers, e bisecting line, f zone of concrescence, v vestibulum.. 


PEN 


. Aberroconcha plicata n. sp., holotype: a left valve, b dorsal view, c ventral 


view; X 66. 


. Aberroconcha devonica n. sp., holotype: a left valve, b dorsal view, c ventral 


view; X 66. 


BLANY 


. Eridoconcha arsiniata (Stover): a left valve, b dorsal view, c ventral view; 


>, 102: 


. Eridoconcha granulifera n. sp., holotype: a left valve, b dorsal view, c ventral 


view; 25 100: 


. Eridoconcha rugosa Ulrich 8z Bassler: a left valve, b dorsal view, c ventral 


view; X 92. 
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SPIS RZECZY -- INDEX >< 


e d'un 'Rhabdopleuridć (Pterobranchia) ordówicień, ; a 
; Odkrycie ordowickiego przedstawiciela RR OCENA (Pierobranchia). 
Streszczenie RZE WR NY SCK GE 


. . . . ie, . . . 


- Omsphrrne OPĄOBUKCKOTO upeĄcTaBnTeJlA orpaga Rhabdopleurida (Ptero- va 


- branchia). Pesroweca e LTZ 
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Diorygma enoonkilia. n. gen, n. SQ-S © parasitie organism śe Atry- 
pa zonata Schnur MEZO PADCNNE h s 


 Diorygma atrypophilia n. ER; n. sp. — wasóżyt u Tate e A 
Schnur. Streszczenie / . . W EAR 


: Diorygma * atrypophilia sal ER n. sp. —  napasnr y Atrypa zonata 
_ Schnur. Pestome . 
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OZE | EEŻZE 


ok — a new  suborder of ostracods and its phylo-- 
pa „significance, „> | ż: 
_ Eridostraca — nowy bodrząd Osescóda i jego filogenetyczne zna- 
| czenie. . Streszczenie; . . :. SO 
- Eridostraca — HOBbIi NOĄOTPAĄ Ostracoda M ero cbuJIOreHeTU4ecK0e 3Ha- 
_ deHne.  Pesome 
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